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. ER-WM-365: 5/92

Date Prepared/Revised COMMONWEALTH OF PENNSYLVANIA 1.D. Number

DEPARTMENT OF ENVIRONMENTAL RESOURCES
| BUREAU OF WASTE MANAGEMENT
FORM 6R

GEOLOGIC INFORMATION

General References: Sections 288.121, 288.122, 289.121, 289.122, 295.114

Facility Name:

County:

Municipality:

Instructions: All plans, cross-sections, and maps submitted to complement the descriptions required
from the applicant in this portion of the application shal! be on a scale of one inch equals no more
than 200 feet on the base map so that all maps and cross-sections may be readily compared. The
application shall contain a comprehensive narrative-type description of the geology in the proposed
permit area and adjacent areas. Information (excepting maps and cross-sections) must be submitted
on attached 8 1/2 x 11 inch sheets. . co o -

1. Stratigraphy/Lithclogy

. The narrative description should include information with regard to glacial, colluvial, alluvial,
and lacustrine deposition including the range in thickness. Rock unit groups and formations
should also be identified and development of any saprolite should be noted. The narrative
description must be correlated with and be complementary to the base map, one copy of which
must include geologic details. SEE APPEUDIN. A4

a. Correlation of all strata (a minimum of two cross-sections or fence diagrams) including
lithology, stratigraphy, existing ground surface, and all aquifers to be encountered or
affected is required. Horizontal scale should be the same asthe base map. Sg£ AFPEU DI (96

b. Geologic logs of all boreholes and core borings should use the format on page 3 of this
form. Lag description should include the actual surveyed surface elevation, bottom eleva-
tion, elevation of static ground water level, the date measured, and method of water {evel
measurement. The lithologic description and thickness of each strata encountered must be
detailed. The comments column should address moisture conditions, fractures, etc.

SEE APPERBIX GC

A minimum of three boreholes is required, at least one of which shall be a core boring.

¢. For any boring or coring not cased and capped or not to be used for ground water
monitoring, pians for grouting or otherwise sealing the borehole must be submitted for

Department approval. SEE TEXT OF 'Syt Eyaluanon PeporT )
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R , o 1.D. Number

FORM 6R

Structure

Applicants must submit a 1inch equais 200 feet geologic map with an adequate number of
measurements to fully characterize the structural features of the proposed permit area. The
locations of ail bedding planes, jointing, cleavage, and fault measurements must be shown on
the map. All data should be based upon field measurements. The narrative must discuss the

following:

a. Geologic structure within the proposed permit area in relation to regional geological
structure. ' ' '

b. Folding, fractures, joints, faults, bedding planés, and their control on the movement of
ground water (spacing, width, filling, openness, etc.).

c.  Local structure in detail (using cross-sections to enhance the deséri ption):

See APP&UI}I-Y\ 5(,) £ed

d. Folding as it applies to the site; using cross-sections (above) which should include a profiie
of the fold axis: or axes (if any):

SEE AP b A

0 : s - E

Strike of the fold axis or axes: _ D& £ APPer DI N A supd 5D
Plunge of axis or axes: DEE )%’?QUNK 6 A A/U& Sb
Location of the proposed site in relation to the local stru'c:ture: S, £E APP FID/ 614'
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DR e mom Sheet of
FORM 6R LD. Number
ehole Number: Drilling Method:
rface Elevation (Ft/MSL): ‘ (ft) Date Drilled: {(mm/dd/yy)
Borehole Diameter: inches, From To Drilled By:
inches, From To Drillers License Number:
Total Depth: {ft). - Logged By:
Depth to Static Ground Water Level (SWL): {ft) County:
Date SWL Measured: (mm/dd/yy) Township or Municipality:
. i Ground Samples .
D:F;;;h Lithologic Description : Plot| Water~ No. |Rec Comments Well/Piezometer Construction D(EF‘:;h
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Use additional sheets with this format as necessary
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© ER-WiA-366: 5/92 : : _ o S .
_ Date Prepared/Revised COMMONWEALTH OF PENNSYLVANIA LD. Number

DEPARTMENT OF ENVIRONMENTAL RESOURCES
l_- BUREAU OF WASTE MANAGEMENT
- FORM 7R
o HYDROGEOLOGIC INFORMATION

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided herein.
Replacement/substitution of or attachment ta this form is prohibited. Improperly completed forms may be rejected by the Department, may
be considered to be violations of the Department’s Rules and Regujations, and may result in assessment of fines and penalties.

General References: Sections 288.121, 288.122, 288.125, 289.121, 289.122, 289.125, 291.105 and 291.106

Facility Name:

County:

Municipality:

Instructions: A narrative description of the general characteristics of the hydrogeology at the proposed
site and contiguous properties (down to and including the lowest aquifer that may be affected by the
facility) must be submitted, as well as the characteristics listed below. Information, except maps, may be
provided on attached 8 1/2 x 11 inch sheets as needed.

SEE APPENNA SbD AND & D

1. Hydrologic characterization of each aquifer will be based upon m'ultiple well aquifer tests when
possible; the following determinations must be made and calculations included:

Hydraulic conductivities. SEE PPN E

a. . .
. b. Storage coefficients for confined aquifers and specific yield for unconfined. Szz g PPerIANS daEﬁAé/e 5—3:1]

¢. Transmissivities. SEE 7EKT oF./"Si7E EVALUATION KEPORT "

d. Hydraulicgradients. S £ gpaubix, aDd

e. Ground water velocities. .

f.  Number of wells, borings, or test pits used. Sgz Arrsupn GC

g. Maximum depth to regional water table or piezometric surface within the site with date of
measurement. S£& APPENDIL N AND Appaubii 5D

h. Minimum depth to regional water table or piezometric surface within the site with date of
measurement. B£E APPFUDIAGD Anvb APPLUbL

i.  Twelve month characterization of regional water table fluctuations, within the uppermost
aquifer (four consecutive quarters). Se& 2PPEVbIR b D

j- Description of perched or special water table conditions including seasonal high water tabie.

k. Minimum depth to any perched water. N/A ) "

I Effectsof any deep minesin the area. SEE 7ExT oF "Site E/dcvarion Cerrt

m. Directions of ground water movement {shown on Phase | base maps) including description of

how determined. SEFE AFPPENNA 6D ) "
n. Usesofaquifers. 5&£& 5 3./. oF 'Sg_ﬁ;f_ Evﬂ—/u&ﬂaﬂ LsrorT
o. Ground water divides (shown on Phase 1 base maps) SEE 2FPPENDIN D
p. Three-dimensional ground water flow with discharge/recharge characteristics. S££ APPevAIX b D

2. . Proposed Ground Water Quality Monitoring Points (wells, piezometers, etc.) must be described in

the following format and are subject to Department approval. Proposed monitoring points are to
be permanently numbered in consecutive order. A “U” or “D" should be added to the monitoring
point number to identify upgradient/downgradient. For existing monitoring points, information is
to be based upon data obtained at completion; for new monitoring points, construction
. information is to be based upon specifications. Monitoring wells will be designed, constructed,

AR312896
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S . - 1.D. Number

FORM 7R

and maintained in accordance with Sections 288.251, 291.521 and 289.261 {relating to general
requirement(s)), Sections 288.252, 292.522 and 289.262 (relating to number, location and depth), and
Sections 288.253, 291.523 and 289.263 {relating to standards for casing of wells) and consistent with the
requirements of Form R18 (relating to Phase Il Water Quality Monitoring System Information). Any
proposed surface water monitoring point must have adequate flow to allow sampling even in the driest
quarter of the year.

ALL MONITORING POINTS MUST HAVE AN ASSOCIATED LATITUDE AND LONGITUDE DETERMINED
ACCURATELY TO THE NEAREST ONE TENTH OF A SECOND (DD° MM’ §5.5")

See Aty 5B

Wells and Piezometers

Mo:it_oring Drilling Depth Borehole Casing Location Me::it;ftu ng
oint Diameter :
Method (ft) . Diameter | Screened Elevation
Number (in.) (in) interval | Latitude | Longitude | (FumsL)
- S —— S —

Springs, Streams, Other Surface Water

b . _______________________ ' ______________________ '
Monitoring Point Location
Number {Spring Elevation Flow Rate Date of oca

or Surfaca F L PM M |
Water) (FumsL) (GPm) easurement Latitude Longitude
*ﬁ —

SP - Spring
5T - Stream
S.W. - Surface Water

age2ofs AR312897




FORM 7R

Items 3 and 4 (below) pertain only to Residual Waste Landfills and Disposal
Impoundments and Land Application Sites; not to Composting Facilities,
Transfer Stations, Storage Facilities, Incinerators or other Processing Facilities.

3. Ground Water Quality Descriptioh

An application for a residual waste landfill or disposal impoundment must contain a description
of the chemical characteristics of each aquifer in the proposed permit area and adjacent area,
based upon at least two quarters of monitoring data, one of which shall be in the season of
highest local groundwater levels of monitoring data. This requires at least two (2) sets of
analyses on approximately a 90 day interval in the format of Form 8R. Proposed Mandatory
Abatement Trigger Levels must be indicated in the designated column of Form 8R.

An application for a residual waste land application site may, at the Department’s discretion,
require a description of the chemical characteristics of each aquifer in the proposed permit area
and adjacent area based upon at least two (2) sets of analyses for consecutive quarters (except
land disposal} in the format of Form 9R. For land disposal, three consecutive sets of analyses on
monthly intervals are required. Proposed Mandatory Abatement Trigger Levels must be
indicated in Form 9R. i

4. Surface Water Information

The application must contain a description of surface waters in the proposed permit area and
adjacent areas including the questions posed below. The surface water information shall be
based on a sufficient number of observations, calculations, weir, or flow meter readings and
sample analyses to allow an accurate characterization of the physucal chemical, and bioiogical
characteristics of the surface waters.

Does the application include a description and map of the watershed in which the
proposed permit area is located and other watersheds which may be affected by the
proposed facility (including streams, springs, or wetlands that are representative of the
surface and ground water system of the general area)‘?

Are surface elevations and rates of flow of streams, prl ngs, seeps, and mine discharges in
the proposed permit area and adjacent area mducieci7

Is a description of the quality of surface waters whuch wnII receive flows from the surface or
ground water of the proposed permit area included?

| The following is not required for land application sites. |

Has a description of the in-stream macroinvertebrate community in surface waters above
and below the proposed permit area (within appropriate limits) been attached? Survey
methods should foliow the Department’s Standardized Benthic Macroinvertebrate Field
Collection Methods. The survey report should inciude the name and address of the
biologist performing the survey.

Pag.e:’.fdf’3 ; 5R3 [ 2898




APPENDIX 6A
STRATIGRAPHY

RI Sections 2.4, 2.4.1, 2.4.2, 2.4.3 and 2.4.4
RI Figures 2-4, 2-5 and 2-6
RI Table 2-1 L
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As mentioned in Section 2.1, several coal mines are l‘.oca:ted near the Site.
This activity has resulted in the“ produ-etlor:-{of: acid ‘mln:e water ivhich he.s
atfected Pond Creek and Sandy Run.  Oxidation of ipyrite and marcasite, common
minerals in coal, forms sulfuric acld in msu_rfgceﬂrunof_f wlate_rs 'whlcrh lowersrther
PH of the receiving surface water body‘.- Acidic surface runoff water also
increases the amount of dissolved sollds and a number of metals. ineluding lron,
manganese and aluminum (McCarren. 1969 Taylor. 1984) For example. water
samples obtained from Sandy Run and Pond Creek on July 12 1960 had rH values
of 3.4 and 4.3, respectively (McCarren. 1969) Total dlssolved solids and metal
concentrations in Lehigh Rlver surl’ace water samples are consistently higher at
locations downstream of mlne drainage intluent when compared to upstream
surface water locatlons (McCarren, 1969)

In Pond Creek, a pH reading of 5.4 was measured by HART in February 1989
at the bridge just downstream from the abandoned strip mine northwest of the
Site. A light iron precipitate, indicative of acid mine drainage, was observed
covering the rocks in the streambed. pH readings in the surface mine ponds

which feed Pond Creek ranged from 4.3 to 4.9 when measured by HART in

_November 1988 and February 1989.

2.4 Geology T oo

Rock formations exposed in the region range from Devonian shales or the

Hamilton Group {(oldest) to the Pennsylva.nian Llewellyn Formatlon (youngest).

These sedimentary rocks range from hard coarse-gralned coonglomerates to soft,

fine—grained shales. Pennsylvanian Formetlong" l_’__qtt.sville and Llewellyn)

contain coal-bearing units. A descriptlon of the composite stratigraphie

sections for Luzerne County (Newport, 1977) ls dlefpl'a:yeld,as Table 2-1.

CER e AR312800
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The rock formations present in Luzerne County were folded and faulted
during the Appalachian mountain building eoent at the end of the Paleozoie.
This event also formed the hard anthracite coal fo_r_: w:hiéh tho region is famous
by compressing the existing cool deposits aﬁd driv-in:"g oi'f volatiles. However,
presenf—day relief in the region Is due as much to difrerential erosion as it is
to folding. The differential erosional process erodes away softer shales to form
valleys while ridges of resistant rock form topographic highs. In the vicinity of
the Site, the hard quartz conglomerate of the fottsville Formation and the
massive, coarse sandstones and sandstone conglomerafes of the Pocono Formation
form high ridges. The red and green shales and fine sandstones of the Mauch
Chunk, which lie between these two resistant units, form the area's valleys.

The Site is underlain by the Mauch Chunk Formation. Other bedrock units
which outcrop in the vicinity of the Site include the Pottsville and Llewellyn
formations. The drilling logs from on-site monitoring well installations 1nd1cato
that weathered bedrock ranging in thirckn:ess rro;n Srto 18 feet is encountered
within a few feet of the ground surface. This weathered material generally
consists of brown clayey silt with larger fragments of red shale. A more
competent bedrock is encountefed below the rwea.,trhered zone and consists of an
inter-layered red and gray shale. -

A portion of the Preliminary Geologic Quadrangle for White Haven,
Pennsylvania is presented in Figure 2-4. The locations of the geologic cross-—
section A-A' (Figure 2-5) andw rthe Site are shown in this figure. The geologic
information from this quadrangle was used foi- "tli;e‘wconstruction o.fr)the cross-—
section in Figure 2-56. The orientation of the geologic units is an interpretation
based upon the limited information available from Figure 2~-4 and local field
reconnaissance by HART geologists - ) o

The following sections will describe in more deta.il the bedrock formations
and unconsolidated deposits that are present in the immediate vicinity of the

Site.
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C&D RECYCLING SITE
REMEDIAL INVESTIGATION

BEDROCK GEOLOGY
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2000 FT

= Llewellyn Fm.
= Pottsville Gp.

KEY
Compiled by W. D. Sevon, 1977, based on aerial photo interpretation.

Base Map: USGS 7.5' Quad., White Haven, PA (1947)

Mmc - Mauch Chunk Fm.
Base of Mmc is very generalized.
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2.4.1 Unconsoiidated Deposits. Glaclal deposits snd limited amounts of
alluvium overlie bedrock in the majority of Luzerne 'County. Glaclal deposits
consist mainly of dense, unsorted till; unstratified drift; and sorted outwash
deposits. However, the southern portion of Luzerne Courlty’, including the Site,
is south of the border defining the last glacial advsnce (Crowl, 1980). This
border transects Luzerne County from Beach Haven to the southeast corner of
the Lehigh River Valley. Flgure 2=-6 shows the location of the Olean Drift
Border in the vicinity of the Site. Althou_gh no glacial deposits exist on-site,
much of the area just north of the Site is covered lay glacial till, drift and
outwash deposits (Crowl, 1980). | |

Bedrock not covered by glacial deposlts_(soy;th of the drift border) is often
more deeply weathered then bedrock covered by erft. Severe breakage of
bedrock along bedding planes e.nd Joints s common. This r'esults in colluvium
and talus deposits near slopes which are wedge shaped pllos of broken rock that

collect at the base of slopes and rock cuts.

2.4.2 Llewellyn Formation. The Llewellyn F'ormation is composed of

interbedded light gray, quartz-pebble t:onglomerate, light to medlum gray, fine to
coarse grained sandstone; light to ‘darllc gray rslyalfe» ,9,‘“5‘,1 siltstone; medium gray
claystone; very dark carbonaceous shal_e; and anthreclte coalbeds. The strata
between the coalbeds often exhibit extrelne lateral olmnges in thickness and
lithology characterized by crossbedding, truncated bedding, and channel deposits.
The most persistent strata are the coalbeds which range in thickness from a
fraction of an inch to 27 feet_ (llollowell. 1973). The formation contains at least
26 coalbeds (Ash, 1964). The thickness of this formation ranges up to 2200
feet In the Wyoming Valley to the nortll l:ut in the ‘viclni‘f,y of the Site erosion
has removed nearly all of the Llewellyn rock lesxlng two narrow strips south of
Pond Creek and at Sandy Run (Figure 2-4). In both cases, the Llewellyn
occupies the axis of tight synolines (Figure 2-5). As a result, the well

cemented sandstones and conglomerates are highly fractured due to thel; brittle

=13 AR312905
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nature and tectonic pressures. Both areas have begn mined foer anthracite coal.
The Highland No. 6 and Pond Creek underground mines are located north of the

Site and the Sandy Run and Highland No. 2 underground mines are located south
of the Site (see Figure 2-6). In addition, both of these areas have been

extensively surface mined.

2.4.3 Pottsville Formation. The Pottsville Forinaf:ion cbnsists of gray

conglomerate, conglomeratic sandstdhe,"vsarnds-ton_ej. :;_iml-tgtone, ai_ld sohe thin
anthracite coalbeds. In mueh qf its oufciop Qa;.re;_'tl'lie lowgr' 20 to §0 feet'
consists of an almost continuous ledge of white to gray conglomerate (Taylor,
1984), Its thickness around ti1e ﬁyoming ValléSr ‘variems between 150 and 300
feet. In the vicinity of the Site the Pottsville Formation is about 600 feet
thick, and the conglomerate is much coarser _than it is in t;he Wyoming Valley. t
Coal beds occur in both regior;s in the PottsVillelbﬁt few are of workable

‘thickness (Lohman, 1937).

2.4.4 Mauch Chunk Form;ation. The‘ M‘aucrh‘éhu_“hk f‘ormation consists of
greenish/brownish—-gray to graylsh-red slltstonéwﬂa_.nd' élaystone. interbe'dded with
an equal amount of brownish—-gray to pa.le red,:p;or:ly cemented, fine grained
sandstone. Medium-grained tr.; finely cong!omefﬁtic sandstone occurs locally
(Taylor, 1984). The red claystone a}'ld sa.nds;topel cqnstitute the greater part of
the formation in the southern part of the Luzerne County whereas the greenish-
gray claystone and sandstone predominate to the north.

The Mauch Chunk is composed of Iithirieci subaerial deita deposits which
may reach 2000 feet in thickness (Lohman, 1937). To the north, the formation
thins and then pinches out northeast of the Wyoming Valley. The unit crops
out around nearly all of the inthracite fields and;generarlly forms valleys
because it is soft and lies between two éxception#liy hard rock formations

{Newport, 1977).
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APPENDIX 6B
SUBSURFACE CHARACTERISTICS

RI Sections 3.5.4.2, 3.5.4 and 3.5.4.1
RI Figures 3-8, 3-9 and 3-10
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As can be seen in Figuresrs-s and 3—i0 the nmst comnmon lithology is the
mudstone facies and fractures are concentrated near éhé top of the vertical
sequence. Carbonates including both calcite and doloinlte are found 1n several
of the cores at varying depths in the vertical sequence The carbonates are
commonly found as Intergranular cement, pore and fracture ﬁlling cements and
in a few areas they constitute the primary rock forming minevral "Much of the
carbonate rock contains & small percentage of fine grain terrigenous clastic
material such as clay and quaﬂ_:z grains.

The cores revealed a serles of fining upward eedimengery sequences inter-
preted to have been deposited in a ﬂuvial-or ﬂ-uvio:_deltaie setting. The
dolomite lithologies are interpreted to have formed on paleo—-topographic highs

as a result of subaerial exposure and evaporation.

3.5.4.2 Porosity, Fractures and Reservoir Characteristics. Throughout the
vertical sequence, primary porosity in the sll_tstpnerand_sanﬁetone faclies is
commonly occluded by calcite and silica pore fliiing cements. -The coarser
grained sandstone rarely displays primary 1nterpai'tlcle porosity. Some solution
enlarged pores occur in the carbonate rich 1ntervals. but the:se are rare and do
not form a suitable pathway for fluid mlgration While porosﬁty may be high in
the mudstone facles, permeability ls very low ln the absence ofvfractures

Because of the presence of pore filling cements and the well indurated
nature of the bedrock it is a]_pperent thet 1;he vbedrgekﬁ_ agulte:' must be controlled
primarily by the fracture systeni develoﬁed within" tne critical stratigraphic unit.
Fractures were found in all the coreholes and were most common within the
mudstone and siltstone facles. The rractures were ‘eetnmonly horizontal or near
horizontal although vertical and obliq_ue fractures were present but much less
common. Calcite mineralization formed slickenside etriae on & few low angle
fractures indicating fault movement along these pianee. The slip direction coruld
not be determined from the cores. Detailed rock core descriptions can be found
in Appendix D.

3-63
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In several boreholes the air hammér. in corﬁuﬁéﬁdn with the sﬁfge tool,
was used to predevelop. The drill bit was lowered to appl"oximately two feet
from the bottom of the borehole. Compressed air was used to lift and drop the
standing column of water within the borehole. This freed loose material from
the borehole walls. The column of water was lifted and Vdropped several times
and eventually forced out of the borehole along with all of the suspended solids
in the column. The borehole was sllowed to recharge with groundwater before
this process was repeated. Contirming this prd&esérbi-ede'velopred the desired
zone and cleaned the borehole walls of drill cuttiﬁg's.. _Surge tool predevelopment
was conducted after the predevelopment with the air hammer provided there was
enough water in the borehole. Table 3-11 summarr;zesr predevelopment at each

location.

8.6.4 Discussion. The Information gathered during the geological
investigations can be summarized under the follouﬁir'ng two categories: stratigraphy
and sedimentology and porosity, fractures and reservoir characteristics. A brief
summary discussion of eaéh of these catégories fo_liows. |

Figure 3-8 shows a map of the Site with cross sections A-A' and B-B'
depicted in their relative positions. Ti\ese Erqlsa;"s;ué;tiéns '(VFigures 3-9 and 3-10)
were generated from data derived rrom‘ coi‘iﬁg and ih;e ged;l:iyéical survey

conducted in the existing monitoring wells.

3.5.4.1 Stratigraphy and Sedimentology. Geophysical well logs and rock
cores collected during the geolp_glc_1_nvggt{ga§10:}____;gve;al a cqunon Mauch Chunk
stratigraphy consisting primarily of thick fo massively ‘bed‘ded reddish—i:rown
mudstone and siltstone with minor thin interbedded grey éamdstoﬁes of varying
grain size. Cross-bedding is cbmnionly seen in the coarser grained facles while
the fine grained rocks generally show no sedimentary features. Weathered
bedrock (primarily red siltstone) is found at the top of the vertical sequence
throughout the Site. Flgureé 3-9 and 3-10 depit_:_i::_nbrth-squth and e,ast—weét
cross—-sections respectively. The cross—sections show the 1988 packer test

intervals for the existing monitoring wells. -
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45| [ Cennvvous Doremere © 49 ,
o 3, Poecs:ry O k), PeRmEABIITY 3ERO, 70 S0.0 —~
R 24, BASED on VISUAL OBSERVATION
- Z, FINE MIth FLAKES THRUIGKOUT
N . SLieumy SiLty
o )
@ |2
W= \JEaTHeErEd

C = Crean (ProBasie Derviees "Basm:\
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__ FRED C. HART ASSOCIATES, INC.  [*™ &

. ]
il

CRACKS

X égei‘ ROCK CORE

DESCRIPTION REMARKS

b

&
O

‘||i|lll“[||||[‘l|l|ﬁ'l|lrl1rllll|||l|lrl|l|![l|I]’l|l]|[|1||{

@

BLUE-GRAY CLYSTALLINE DeLamire]
PERVASIVE Dotormimizpanery
WirH No viSi8LE RLLOCHENMS,

MED VM 70 FINE CRYSTRL S18E
MIch FLAKES
mMineR NN ERBLIZRTION ON TIWO
N ATLRARL- FEPRCTIVREY

ELL- IN DUARTEN St 6 w12 4
very wetl- a_gw7’453\/2

10 100|100

End 0f Bermg (-
0.0’

AR312542




E = FRE_D C. HART ASSOC’ATES, 'NC. ABGRING/WELL :.aca:oisxircn_uap
HART N szo]]
. X
: x i
BORING NO, B'l i MW7 e xx xx |
x
PRCOJECT NOJ/HAME LOCATION X l
CrD Rocyelina Site NY322-p0¢ Ffezc/ﬂnc}. FA xx kx |
CRILLING GONTRAACTOR/DRILLER ] , — >
Svranit Dri//inq / DT Cramer g-1 Ll
HAAT GEQULOGIST/OFFICE i k
Br‘yanf/ﬂfbamy
ORILLING EQUIPMENT/METHOD 7 | SIZE/TYPE OF BIT SAMPLING METHOD STAATIFINISH OATE
Mobile B-80 / Aiv Retary 6" rojler bit 2" Selit Spoon g-71-94
tz;ﬁusrtnggv GASING MAT.OIA. SCREEN: ’
TYPE MAT, T 1A, SLOT SIZE
ELEVATION OF: ~ " GRGUND SURFAGE TOP OF WELL GASING TOP & BOTTGM SGREEN — :w sunsac: : oAer-:
AEMAAKS:
‘ [
LOG OF TEST BORING Uz'l e
g |g3
- 129
A o | =E
& DESCRIPTION REMARKS 2 |53
A | B-t L2 3, 5_, Red CJ&; and silt, SOrntpraV!-f (bedrack -Frnﬁs) Grovel subanﬁ-
— . Top 0.ZFt L brown topss,; cnd orcarnic maferial / )
o o2 7,4 i rich, mo'?st'}' ! o . =y dry i
~ B-1 3, 4, | Clay, sitt *jraue.f. Bedrock is weathared, red, and Bodrock Frags, of !
) rs 2-4 i.4 g 17 rhor'5+- More ?ra.jg +han “"b"‘”", 5ubqnjufqr. red shale +si)‘f’5+°ﬂ&
s ,
T 8! 3 19 2, Weathered bedrock as abeve | 47} less clay, more
= |1 5ilt Jarcer fraqs- .
- 4-6 23, 30 ! 3 1
-, (B! 13, 19, | WeaThered bedrock - Red brewn clay and s/lt Luttings: dry shale
:' o2 LY 50/311 . with shale ¥, ciltstone F"“‘Sg, dry to moiet ¥ gilfstone ?rajs.
= 5(-/0" Ne recovery. Drill cuflinge @ weathered bedrock. | Increase in dust.
—-ﬁ 0 §i [F5tome and Sfxa'ja. Added water.

o EOB 12.5 Ft

- Roc}( ~9F+ af 5peon rmcusal,

-~ .5 Rock hardness did not clmnjﬁ pver fas7 |
- 3.5 Ft '

:- Cu‘H’fhjS‘- 5.'H'Sfang and Sfm/b

.

N

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampiing Abbreviations: S5 = Split Spoon, ST = Shelby Tube, CSC = Continuous Soil Core

AR31294L3




I
i

Page

W“
|W
5
)
m
O
0
X
>
0 1 I
-1 ‘ S
»r
0]
w
0
O
>
-
]
)]
Z
0O

BORING/WELL LOCATION SXETCH M.
COLTL T, = F=mws T G- PR S e R ? o L e — =
T ) N MWl e “
® !
BORING NO. Es 3 nw e x xx
B-2 % ‘
PROJECT HO./HAME . LCCATION xx x l
C+0 Re<yeling S/te NY323-0% Fre.e:/amo/l A B-2 M xx !
DARILLING CONVRAGCTORIORILLER ] ) x t
SUmmif' DPt'/'/tﬂq/DT' Cramer
HART GEGLOGIST/OFFICE ]
Bryah'll'/ﬁﬂmh /
DRILLING EQUIPMENT/METHOD ] :IIZEITYPE F BIT s:.um.ma METHOQ STAAT/FINISH DAT
sbile B- S_O_Z/‘yrr f’ar z) A? Split spoan §-1-90
WJQ%. INSTALLED7{ CASING MAT 15:’ y 3CREEN: é // - bi P ?
ves(J wo® TYeE MAT. . LENOTH DIA. SLOT SIZE
ELEVATIOn oF: |, CGROUND SURFAGE TOR OF WELL CASING TOF & BOTTOM SGREEH QW SURFAGE DATE
REMARKS:
LOG OF TEST BORING 2 | o
| o g8
3 |E2
DESCRIPTION REMARKS 2 |&5
= ) Z, 3, 'E:u,o 0.5 ft: Red brown TopSoil with orqanics ¢ gravel. RoeK Frags larger
L'_" I {.g 5~1.8: KRedclay I Andjrauel (F-m) A and siltier with
- 0-2 9,7 Wzd‘ﬂmrcH beclrock dry - moist, red depth
- 3 B-2 q 7, Red, moist weathered silfsfona and shale wit), Pritled o 33
— ).& beqan addin
R 2-4 é.’ 3 c[q)w nnc] SUH' —;,;h:?er,‘j &
:'_5 B-2 [0, 13J Same as above - mave clo.y Some brown areas,
- ¥-¢ (-7 12 74 Iarjtr roc & *Fr-c\js_
:_ 7 {%2 0.8 12,16 Same as abave = Rad CIG-/ and 5110. le Frajc No moisture content
2 ,: it e anclysis due te
= 6.5 50/[ Some silt and cilts ané _ .;,JJ:’J'WG_JL‘:J
:_ g &2 S'OJQO‘ f\)aJ we,aﬁue&ea‘ shale and siHsfame_, mare
%t l.o s, 21 compr.fcnf than above .
}—10
:_7” 6-2 22» gc.a( soft to med, Sjwa.le. ali A')‘// wea‘f'lmru}
X m_)zo,é 50/ clayey, Jiflle ,{f
- 13 0 ‘57 Mo recovery, Deill auﬁ:'wjg ‘.squ/& ¥ 5;{115571'0”@,. Be}comf,; harder
= a’ . . 12 F?t.
— More siltstone with a’e,,aﬂn_ &
s EoR IHF+ R
- Rock & 12 F¢,
P

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS$ = Split Spoon, ST = Sheilby Tubas, CSC = Continuous 50l Core

AR3123L4L




== 7 T - 7 page | of
—_— - S ’ [ #orwGrweLL LocATiaN SKETCH &
== FRED C. HART ASSOGIATES, INGC, [ e oo seic l
= = . . N sz.l
HART x
x |
ACAING NQ, MW7 e X x X 1
8’3 : e x ‘
PRAOJECT NO.JNAME , LOGATION —7® X
CtD Recypeling Site  NY323-0F Frecland, P4 : B-3 X Xx l
ORILLING CONTRAGTON/DRILLER X [
.,SUmm.?L Dr‘:]/vm: / Dd /'ramer
HART GEOLOGIST/OFFICE
Bryanf//)/bany
CRILLING EQUIPMENT/METHAD MZESTYPE OF BIT SAMPLING METHOD START/FINISH OAT
Mobile B-80 / Air ﬁcﬂLary 6" Roller Bit 2" Split Spoon §-1-90
WELL, INSTALLED?| CASING MAT.JOIA. SCREEN:
ves[] wof¥ TYPE MAT. LENGTH DA, SLOT SIZE
ELEYATION OF: GROUND SUAFAGE TOP OF WELL CASING TOP &4 8QTTOM SCREEN GW SURFACE DATE
(FT. ABQVE WM.8.L.} : .
REMARKS:
-
LOG QF TEST BORING % o
" Q {u8
S 12
o
= I'S=
: u jck
DESC_:RIPTION REMARKS > oo
L | &3 4,6, |Ter 0.3 Ft: E:Zw:;f}é ;iijzfa/cvf ‘)"apsoif with greanics
s -2 .2 712 o3t )2 Red brown clay, silt w/ 5iltstone + shale -Frajsg

-~ R-13 16, 30, Weathered badrock : red brown Sijtstone and skcJ
:- 3 1.8 dry- Monﬂl' mare silt than above ‘

L B3 60 68 Weathered siltstone ¢ with seme C.l'o.)/‘, [arju ijs_ Water added For

— S ! d harder Fha bo d;sf‘ control
B 4-6 { 50/2,, an arder w LGbove . | . T e,
F_ > B-3 29 37, Weathered bedrecek @ red brows, ]'egs silt +han
L7 above  mere co»«,oe.%gn"} harder thaw aheue
- 6% 27 27 ) ’
™~ - 20 40| Weathered siftstone and shale : as 0“30111’-'-
- g {83 2T oY=,
» 810 07 59/2» mere cempe ‘f‘gn'f‘ T

45 Weathered rock - as abavu, peer rec.oueb/v dee

:— it — p.2 SD/‘” 'f'g C&n‘ipu'f’nc/ ne Jar gahﬂﬁ [ fﬁ.kdm

o EOB 8 1% Fr

- Rock & |2 F?

a Shelby Tube sample collected 0.010 2.3 Fh.
——15

rpryrroepd

Propartions Used:s Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Split Spoon, ST = Shelby Tube, CSC = Continuous Soifl Core

AR31294LS
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HART

BORING NC.
-

Y

V'Page' et d

PROJECT NOUJINAME

LOCATION

BORING/WELL LOCATION SKETCR Ma

CtD Recycling Site NY323-0% Freeland, P4 %
DAILLING CONTRACTORI/ORILLER - " . . . X
Summt Dri//mq/D:T Cramer -
HART GEOLOGIST/OFFICE )
Bryan f'/ﬁ/ban y
DRILLING EQUIPRENT/METHOD - ] S1ZE/TvPE OF BIT AAMPLING METHOD STARTIFINISH DATE
Mobile B-80 / Air Rotary " Roller Bit 2" Split Spoon g-1-90
WELL INSTALLED?| CASING MAT./DIA. 4 SCREEM:
ves(1 wo TYPE MAT. LENGTH bIa, SLOT SIZE
‘ (EFI.}EVAABESE( 3!;: w GROUND SUAFACE o QF_ WELL CASING ’ TCP L BOTTCM SCREEN . GW SURFACE OATE
AEMAAKS:
LOG OF TEST BORING 3
Q a8
g 1¥
3 |22
. 3 <=
DESGRIPTION REMARKS : |85
P X 2,3, | Dy, C/ﬁ[ rich tapsoil %o OHFt then red c’&/y and
B 02 I.1 i 5.t with bedrock 'Fr'a\js ot S0Ft 1o medivm
, 15 shale and s;ligtons
— 3 g-4 10,17, Weathered silkstane: liflle mice, red browe higher
N gyt iH 24 2 silt conteint and harder than above, ,Jf),_,,,,,-s-f
[~ 5 B-4 2‘)’ 30, We_q'Hmne.c‘ reck : mo;ﬁy Sf[f‘;)lon¢/ Some shq,dl
:.,_ {.0 FLA br wn dry - 'gf’ *
46|77 g sofe 0 Ty -moi
:_ - 5?/ ) ﬂ.,_.i brown 5//7"5"‘0.15, Con‘fm‘ﬂ‘r‘f‘lj'yil-;(f&i"harq‘_
- - |02 4 Posr recovery, ne Sqmp/e, Ca//ec;z‘gd
. 5 No recovery. Somewhal Sefter. Some shale.
N -
- Rod brewn s.itslone as above, Focr recevery.
:— I = lo.l 50/5// Ma gémlﬂjd C&//EGf'J.J,
- EOB @ toFt _ )
- Lompetent rocl & joFt
15
-
|
-

Praportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Sampling Abbreviations: SS = Split Spoon, ST = Sheiby Tube, CSC = Continuous Soii Core

AR3129L6
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Il
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=

[

._|

INC.

'FRED C. HART ASSOGIATES,

BORING HO.

B-5

PROJECT NROINAME

C+D

ecvcling S.fe

NY323-08

LOGATION

Frea/omc/‘ FA

DRILLING CONTRACTOR/DINLLER

Summ; T Dh’ Hine /Dfo‘dmf,r

Page _ / of: j R

iﬂ;ﬂl‘ﬁlélWELL LOCATION SKETCH M4
N T T sz.ll
X " xx |

MW7 e g !
X B-5 \

X
X X !
X
X i

HAAT GEOLOGIST/OFFICE ~
[g?“/arﬂl'/ﬁ }!Jan V3
ORILLING EQUIPMENT/METHOD ‘ PIZEgYPE F BIT SAMPLING METHOD START/FINISH DAT
. . " . Y . _
Mobile B-30 / Air /ea'f’ary oller it 27 Split Spoan §-/-90
WELL INSTALLED7] CASING MAT./OIA. V4 SCAEEN: T
ves[] wo TYPE MAT. LENGTH DIA. SLOT SiZE
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCAEEN GW SURFAGE DATE
(FT. ABOVE M.5.L) . '
AEMARK S:
' =
LOG OF TEST BORING g a
' o (o8
U I
~"REE
W ik
DESCRIPTION REMARKS z a3

red brewn, dry

Tepseil T 0.4 F¢ w/or'gqhics'- then w;,q:fkar;;f rock
siltstone, silt and 5rave/ (F""); little c}ay,

Weathered shale and Siltstone. with clay, some
5(/2‘, reJ, moisf" /qrgc:r rock F’ﬂjg than above

B &-5 30, 32 WufheraJ shale and 5}HS'fanr_, more si/‘f Fhan above.
- yg |2 33 35 Brewn shak + 3ilstone Frags, dry 4o ma,st
:" 7 A5 '2 }q) ‘231 Dr/l "C’.d’ bro;\;‘;} SJ‘I%S#GHC’,J ;Qf‘r‘l’)/ COWJ/DE 71'5“7") .

S Gl N 72 Sy il shelt and clay, mestly gravel size
:. N G [ 50' . Ne f(:cover)/.

- 56/

N L B R N R R
I

ECR & 2 Fr
Fock @ 10F¢

Proportions Used:

Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: S5 = Split Spoon, ST = Sheiby Tube, CSC = Continuous, Soil Cara

AR312947
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Page { of {

== _FREDC. HARf bA_SSOClAfli_;;S INC. [ o e
T ) N Mw2e
HAIQ X }
‘ X
BOAING NO. RW7e Xx X®1\ Il
B-G X 8¢,
PROJECT NO.JHAME ] i - LOCATION x X
C+D Recycling Site . NY323 -a8 Fre_&]c\nci, PA X xx |
ORILLING CONTRACTOR/ORLLER . i X |
Sun—'mif Dr} //mq/D T LOramer
MART GEOLOGIST/OFFICE
B#/an+//qhéan \y
DRILLING EOUIPH£NTIHETHOD SIZE/TYPE ;134 SAMPLING METHODT STAATIFINISH OA
Mobile B-30/ A/r Kg‘}'ary ( g )&o.’/er it 27 Split Spoon §-2-90
WELL INSTALLED?| CASING MAT./D1A, SCREEN:
ves(] wofX TYPE ‘ MAT. LENGTH O1A, SLOT S1ZE
ELEVATION GF: GROUNO SURFACE _ TOP OF WELL GASING TOP & BOTTOM SCREEN GW SURFAGE DATE
{FT. ABOVE M.5.L.) : . : C .
AEMARKS:
LOG OF TEST BORING 2 |
o joc
i
A 3 |25
& DESCRIPTION REMARKS z |5
- A6 Z, 10, Top 0.2 Ft fapsail w/orjamrs then }c\rje -F,-Q_Jg oF
— ! o2 |10 6y rzddbr?wn weathered S-/‘f'5'fon¢ trace chale
) and clay, dry
- 3 GG 13, 21| Weathered red 5:(+s7‘ow_ and s/m/e. mere cjﬂ./
- 2-4 }q 24 25 than Qbﬂl’e.J ”70;375 F'r,}, campefen'}!‘
— A€ Y4, 49, Weathered brawn fo red brown siltstone and E}za/e. Water added to
-'—5 y-¢ 1.2 !;o/g’/ More SJH' than q‘,ayg less o}d)' a"lo’ shq)e_ Fﬂjg & Ft.
Jry Fs meis ’
[ 7 0.2 gy Weaﬁ)ech red brown si/fsfahc.j o/f/v te moa'saj’, R"“i""‘“} ":_“1‘ 5‘;‘“"’5
— ), " 2 - - P Wéais reéacTion To
2 very peor recovery. No Samfxia: collected. 0% HCL
EoR 8 Ft o

ary
o

I|I|lililll]l‘l

-
L4y

l[l[l]jll

Rock @ 7 Ft
Cored From €-/3FF Cgﬂ\"—,, CO"'"’j Loj)

Propartions Used:

Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Sampling Abbreviations: S$S = Spiit Spoon, ST = Shelby Tube, CSC = Continuous Soil Core

AR31294g




A0RING NO.

B-7

FRED C HART ASSOCIATES

INC.

~-Page [ ot_{

B8ORING/WELL LOCATION SXETCH M.

PROJECT NQ./NAME

C+D Recycling Site

LOCATION

NY323-a9 Freeland  PA

ORILLING CORTRACTOR/OMLLER

Svummi T Dr; //i'ng_/Deramef

N — —
B-7 MWZ.‘
x !
MW7e Xy x |
|
X
X XX i
X * |

HART GEOLOGIST/OFFICE

[ghyan'/j/q /ban |/J

ORK.LING EDU!FUENTIHETHOD

TR, i

SAMPLING METHOD

START/FINISH DAY

p R - =
Mobile p-30 / Air fafzzry 27 Split Spoon §-1-90
WELL INSTALLED?{ CASING MAT.JDIA. SCREEN:
ves{] wnofX TYPE MAT. LENGTH DIA. SLOT SI1ZE
ELEVATION OF: GAOUND SUHFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SUAFACE OATE
(FT. ABOVE M.5.L) - .
REMARKS:
-
LOG OF TEST BORING g o
g |es
2 |22
i -3
DESCRIPTION REMARKS z o3

Iop 0.2 7+ /’70151‘ red brown fopse:/ luaﬂ! orqanics
2-1L.3Ft:

Uzq‘f'hareJ reck - - ghale and s;/f'sfone.
tlay rich red meist te damp

PR I L

Weathared shale and s;Hstone. as al'aove. more.

f 3 2-4 .2 3¢ 57" (.‘ompen‘enf less c./a.)a moist fo d'am’.o at 7"0}9
- R(_f !w-owu 51/7{'57‘;\-*-& Ad"al Cu.f‘f:h Ry SAawq 3!‘2\
rs — 10.3 5%"’ ¢ cOlored zeme & 7Et. ¥ 7

U
~J

TTT T T T T TTT

!

I

IR ENEREL

EOR @ G Ft
10 Kaok & Y4 Ft

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Sampling Abbreviations: S5 = Sptit Spoan, ST = Shelby Tube, CSC = Contlaucus Soil Core

AR312949




I

i

e - . Page { _op_1
% FRED c HART ASSOCIATES INC e
= ! N = — — = -
HAIQT 3‘8'—\ M‘;Z. | |
- ®x X |

BOANG NO. B-8 ! MW7 e x . X )

PROJECT NO.JNAME ] LOCATION x X !
C+D Lecycing Site  NY323%-0% Freeland PA X xx {

DAILLING CONTRACTOA/ORILLER X |

5Umm17" Dr‘,g //mL/DJ'Cramer

HART GEOLOGIST/OFFICE

3"/4»17"//9/50»01/

DAILLING EQU!FMENTIHETHQD

SlZE}éYPE 2!; 7‘/:", gl

SAMPLING METHOD START/FINISH DA

Mobile B-80/ Air Ko'f’ary 2% Split Spoon §-1-90
WELL INSTALLED?| CASING MAT.JOIA. SCREEN:
ves(] wo TYPE MAT. LENGTH DIA. SLOT SIZE
(EFI}E\;AB’ISS!E! OF: " .GROUND SURFACE TOP OF WELL CASING TCP &4 BATTOM SCREEN GW SURFACE DATE
REMARKS: :
=
LOG OF TEST BOHRING g Lo
g |g2
2 |&g
REE
DESCRIPTION REMARKS = G
- B-¥ 1 2, Top 0.5 F+ ¢ topsoi/ W/ar'jam'ch +hen pad browas
E_— { o-2 1.7 . S:If jrnven‘ and c’o:)a Weathered shale and
l{) 7 SpHSf’onc Fraq LA a’ry
| 3 Ca 12,13 Red to red brewn d"‘/ weathared SiHS‘iLone_ +J‘a;e,
L 2-4 1.3 1719 shale and ‘:I“)’ I'a.mf/v ComFe,fan‘f'
2
:—5 B-¢ 33,3‘5} As QbOVLJ r‘ecl brawlﬂ ma!57L jncrcGS& in c//v
[ q-C 1.5 35 29 and shale. Frajs /Cﬂ"jar
- s 5%” No recovery
-
:_ g _ 50 Ng w_covcr/
/Oh
b—10 )
- EoB @ g Ft e
I~ Eock @ G F"f*
N
—15

Proportions Used.

Trace = 0-10%, Littte = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: S5 = Split Spoan, ST = Shelby Tube, CSC = Continuous, Soil Core

AR312950
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‘Page _{_ of__{

=
I ———— PR T soRINGIWELL LOCATION &
E = FRED c HART ASSQC,IA,TES iNC. o e
T N Mwze :
l b \( { X
b 4 X |
BORING NO. HW'7 e ®x X !
B -9 / ¥ |
PAGJECT NOINAME _ LOCATION g-9 X X
C+D Recvcling S.te  NY323-09 Fr'u»:fcw-»c/x PA X xx !
DRILLING CONTRACTORIORLLER . ) X b
Summi'f Dr; Hlnq ZDJC!"&M&/‘ -
HART GEOLOGIST/OFFICE
Br‘/an+//q/60n %
GRILLING EOUIPMENTIHETHDD [ BZE/TYPE QF M7 SAMPLING METHOD START/FINISH DAT
Mobile B-50/ A/r Ka’/’a*‘y é J&o!/&r At 27 Split Spoon §-2-90
WELL INSTALLED?! CASING MAT./DIA, SCREEN: o
ves(] wofR TYPE MAT, ) LENOTH DIA, SLOT SIZE
ELEVAYION OF: GROUND SURFACE TCOP OF WELL CASING TOP & BOTTOM SCREEN GW SUAFACE DATE
(FT. ABOVE M.5.L.) .
REMARKS:
-
LOG OF TEST BORING g o
g g2
a 1Ze
@ | Se
DESCRIPTION REMARKS 2 {G6S

- 8-9 2y Top 0.3F4 tapsoil w/orjann(:f then weaﬂqerad red brown
. l 0-2 1-‘1. L Shale and & HS"Lohe, F—-M 3rqye} 5,2_3& roC}\ "!’—"Ojs
8 7, g and red brown clay and ¢ i+ wry fo mo.:-'f‘
= 2 Weathered siltstane and shale e 4
- 3 ? l 7 }Li; ’S shﬂl& *Olc\)w . i"e_l; mo‘s,f /::’;‘Jew’:fe%a” .
sl 2SN A PR Sittst 1 dey ved/l prh large
P ) one + 5y ry re br-uun/-[re)r, mica rich 'Fraqs
;5 B-§ 30) q?‘ Wgaﬂ,,ered )"‘C.er'z/ s5illstone with br‘own cfa)/g/ Fm'r/)a camﬂé‘{énf
N 4-c .2 90/7” weothered areas betwesn Imrfurésl frace ghale
o Weotherved si{tstone. poor recover No sample Weak ""“"f""“"-”/
T = o[ 2| wlketed a R 10, HC1 on podsred
mai"f,rio\f
- EORE ¢ F+ -
—=10 /?oc.k & EFt )
N Cored From & to i3 Ft (5:2;_ udmm: ia )
-
:—15
.

Proportions Used:

Sampling Abbreviationa: 53 = Spiit Spoon, ST = Sheiby Tube, CSC = Continuous Soil Care

Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35~50%

AR31295]




_Page 71 of {

R e PR BORINGI/WELL LOCATION SKETCH &
E — - FRED C. HART ASSOCIATES, ING. [ "o we costmon sweren ‘
X
X X |
HORING NO. MW7 e X X !
B- /0 N ‘
PAOJECT NOJNAME . LOCATION B-i10 X X
C+D }Qccvcl.'nq S.te AIY323"OQ Frcz]qnn,, PA Xx '
ORILLING CONTRACTOR/ORILLER . / ] ‘ X
Sommit DLL//mq DT Cramer
HART GEQLOGIST/OFFICE =
Bryant/Alhany,
ORILLING EQUIPMERT/METHOD 7 SIZE/TYPE OF BIT SAMPLING METHOD START/FINISH DA
Mobile B-30 /j},‘;— Kaf‘ary é” éo)/&r Bit 2% Split Spoon §-1-90
WELL INSTALLED?| CASING MAT./CIA. P4 SCREEN:
ves(] wofd TYPE AT LENGTH DIA. SLOT S1ZE
ELEVATION OF: _GAGUND SURFAGE TOP OF WELL GASING  TOP & BOTTOM SCREEN GW SURFACE DATE
(FT. ABQVE M.S.L.) - - ' .
REMAAXS:
-
LOG OF TEST BORING 2 |
g {g<
\4‘\ % - CILE.
{?" \xg\’ E'l ét
& DESCRIPTION REMARKS 2 15>
B B-to Z,3 Top 0.4 F+: Dry red brown topsoil with orqanics

O.Yto LT Fes aoﬂ very weathered shale and sil'?'sfos1¢l
C/ay rich jrly fa_m:'s‘)l' few roo/(frajsr
— B-io g 13 Bed +, red brown weathered shale and sih"s‘f’an&l

— 3 ) maore rock and silt than above, dr

B 24|16 22 25 ' 7

= B-lo 37; Yz 1 Red brown weaThered Siltstone and Shale.' $ifl and Move competant.

f—,s, g l’-/ ’/' Some cl'a)'. S.'/fs:‘one Frajs' /arje,r ang/ moprt o /o °
50/3 ’ abundant, dry fo morst Wafer added @ 6 Fr.

_— B-10 5¢, Reo’/jr‘y’/brawm slightly weathered siltsfone with
0.5 /fﬂ mica, mozs?", ver y littie c/a)/

- 41— || 7| E0BE §F7
——10 EOCk@GF'f' L

-
th

LIV BLA DL DL LN LN L

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampiing Abbreviations; SS = Spiit Spoan, ST = Sheiby Tuba, CSC = Continuous Sail Core
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HAR ' . Mk;z.

BORING NQ. B-/I

x
PRAOJECT NO.JNAME LOCATION X

ORILLING GONTRAGTOR/ORILLER j
Svmmi T Dl"i //lnq /DJ—Cf‘amﬁr

X
C+D Reeycling Site  NY323 -08 Freeland P8 X j®xx

8-

HART GEOLOGIST/OFFICE

3’;}’a"+/lqlb"—"“ I/J

DRILLING EQUIPMENT/METHOD [’srzzgvre F T SAMPLING METHOD START/FINISH DJ
Mobile 3-90/ /erﬂcﬂ'?l"z 7 éo”&r i+ 1”7 Salit Spoon §-3-90
WELL INSTALLED?| CASING MAT./O1A, i / SCREEN:
ves(] wofx yypE MAT, LENGTH DIA. SLOT s1ze
ELEVATION OF: GROUND SURFACE TOP OF WELL CASING TOP & BOTTOM SCREEN GW SUAFACE DATE
(FT. ABOVE M.5.1L.) ) .
AEMARKS:
[
LOG OF TEST BORING 2 |
Qo fof
o |-
- &t
a4 | <
w >34
DESCRIPTION REMARKS F G
- | B-it 2,4 Top 0.6 Ft brewn SEH/ f'ofosoif with erganics
| 0-2. .G /0, 12 0.610 )6 R+« Red larown, L‘-"’-)e)/, weathered 5:/3‘51"0»1&‘

dry to meist. F-M sraye | s.‘z_e.é_;f Frajs.

B &1l g, 4, Weathered siltstone : red brown and c/q/y% Fhes Some water added
: 3 Z—‘{ }.O }2 S’ jra/ ﬂh& r’TI‘CQ ricff"lj dr), ?rpm O+° é Ft
a B-it 19, 22, Weathered sifisfone as above to 4.3 FH, the, weeTher ed
[-_—5 IG ' red’ brown c[a/va)/ S}b“s*one w/ /GSS mica, Br,m.,.n Di}vfo rnoiS')L:
H-¢ ‘ 24,31 clay between rack Fr’afs_'ﬂc,sf ;Iq/y 3 ba b & Fr
B 24 Pod brown cla ey siltstone fairly com 2 Fent <
- y , y Lompdien] come _
- ! - 07 5%” mica. é)r/cwm Cla')/ bcf‘"‘“’"" Ff‘-"ﬂs,.’:ard@ bo#onn. D'-)’ 7“0 MOJS7L.,
- . . 50, |Red brown clayey, mica rich S:Hs',*'o»ne.j Fairly Co:v#fenﬂf
N i & 5%” Frace brows c{a}y/ Some jre),' S:"Hsf'gnd ‘Fr-mj s, Dr,)/ 7o mo:'S?L.
EOB B toFr
Roc k &8 Fy
15

i[ljlllll'l]l]lljll

Proportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviationa: SS = Spiit Spoon, ST = Shaiby Tube, CSC = Continubus Soii Cor
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BORING NO.

B-12

ASSOCIATES, INC.

_Page

l -

of

{

PROJECT NOQUNAME

C+D Recyeling S.te

LOCATION

NY3232-09

Freeland P4

DRILLING CONTRACTOR/ORLLER

Svmm; T Dr'}//r-nq LDJ' Cramer

HART GEOLOGIST/OFFICE

ﬁr;yan'lL//QH)ahVJ

BORING/WELL LOCATION SKETCH Ma

ORILLING EQUIPMENT/METHOQD

SIZESTYPE QF BiT
é o &o”e.r Bt

JAMPLING METHOD

STARTIFINISH DATE

Mobi)& B3-30 / /),‘r /em"m—y 2% Split Spoon -2-90
WELL INSTALLED7| CASING MAT./DIA. 4 SCAEEN: )
ves{T] wofd TYPE MAT. LENGTH OfA. SLOT S1IZE
ELEVATION OF: .GROUND SURFACE TOP OF WELL CASING TOP &4 BGTTOM SCREEN GW SURFAGE DATE
(F¥. ABOVE M.3.1.) : .
AEMARKS:
[
LOG OF TEST BORING g o
o juS
e I
4 |22
o 2=
DESCRIPTION REMARKS £ a3

Tep 0.5 7t 'i’opso”' +hen brown very weothered
Siltstone., mica rieh, [ittle clay

I U L O L L L
&

:'_ 3 f-iz 1'5, 12, Wéﬂ'ﬂ\ereJ red Te jre/,mic'q r‘fah} Sfl'fsfone} moi =T Water acded $rom
B 2.4 l.o 13,17 ﬁ?rrd::/a), Fhan above, Brown clqy between rack | o-¢ F+

= . f-12. 35’ %.: Weq‘fharec} mice rich Sil"llsfone_, morg cbm,ogfen‘f and

E— b 1Lz 50/-{# fess cla/ Fhan abot’&) /ﬂr‘jcr ,L‘rajs é botfom

- . A2 25) ZSI ﬂs abov@.. Brc)uvn c:]o.)—e/ Séam S be.‘f‘w&e.h Prm-.f’ur!—s

— 7 {.4 in s/ltsfons M compé. ferit at boTlom

| 6-< 301 27 S L, ore ,0 4] a 1ol .

- B-12 /£ 24 Fairi/ campafevﬂ" red brown siitstene Jess mica Weak reaction
- q { ’ / 1 4 . 4 a ..

B g-10 I 5o/ mere cJa/, Mo brown clay & bottom “//C'A Hel
j—10

Eol € |0 F+
Rock & l0F o
CO!“e.c’ ‘Fr‘o:-w 10 o 15 Ft 520 ccr“f’mj 103)

Praportions Used: Trace = 0-10%, Little = 10-20%, Some = 20-35%, And = 35-50%

Sampling Abbreviations: SS = Split Spoon, ST = Shelby Tube, CSC = Continuous Soil Core
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~ FRED C. HART ASSOCIATES, INC.

HART

AQRING NQ.

B-/3

Page I et

PROJECT NO.SNAME

C"' D KCC}/_C i"l"lﬂ S:?LE.

LOCATION

NY323 -08 Freeland  PA

DRILLING GONTRACTORJOMLLER

Svummi T Dri //fnj_/D'j O ramer.

HAAT GEQLOGIST/QFFICE

BORING/WELL LOCATION SKETCH M.

— A —

N T 7 Mw2e
xx !

mwW7e X, x |
xxx ‘

X b4 ]

X ®

égyan+/ﬂ}bont/J

OAILLING EQUIPMENT/METHOO

SAMPLING METHOD

STARTIFINISH DAY

SIZELTYPE QF BIT
Mobil& P;-S’O/ ,4,',\' Ka‘fary é” Enl/e.r Bf'f' 27 Sp/i)"_Spoon §-3-%0
WELL INSTALLED7| CASING MAT./DIA. rd SCREEN: ‘
ves{] wofd TYPE MAT, LENGTH DiA. SLOT SIZE
ELEVATION GF: .GROUND SUAFACE TOP OF WELL CASING TOP 4 BOTTOM SCREEN GW SURFAGE DATE
(FT. ABOVE M.5.L.} ' i .
REMARKS:
-
LOG OF TEST BORING g )
g fes
+ |52
o |2k
DESCRIPTION REMARKS x g =

~ 813 2,4, | Top 0.5 F4 2 brown silly fopsoi| with erqanics
— ! o2 1.5 0.5 to I. SFr: Weathered red broww siltstone and sfm[e.)
B 7,7 thay rich, wo,/st  Fine qrave! sized Frass,

— B3 G, 7, |Red brown weaﬁereJ:iIfsfon;, mica fich with les
: 3 2-4 1.7 v g cla)z than above., SOme 3re7 5,'/f's7‘one__
B s -3 50, Tb[J 0.¢ FH same as ghove. Shquo confacf @ Y. (F+
e ‘-0 to ‘Fa;f‘i Lo f‘en‘f‘ re h J c] ] wich
N ¢ ’ lr competent, §rey, hard, dry  mica vic

'-f .€0 5 Sf/fs'fnhc (r‘t Fusa}j 7 71 CG

Nc recovery.

- EOBE (F+ o
Rock @ ~ 5 Ft |

l[lTl[_lll

Praportions Used: Trace = 0~10%, Little = -10-20%, Some = 20-35%, And = 35-50%
Sampling Abbreviations: SS = Spiit Spoon, ST = Shelby Tube, CSC = Continuous Sail Core
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FRED C. HART ASSOCIATES IN(‘.V

_ - Page_L_o1
ROCK CORE LOCATION SKETCH MAP/|

1
BORING NO. :
. B-6/C-1 % t
PROJECT NO./NAME LOCATION . ,
C+D Recycling Site NY323-08 Freeland, PA x x|
HART GEOLOGIST/OFFICE _ START/FINISH DATE -
Bryant / ﬂ/banjv 8-2-90 !
DHILLING'CONTHACTDH DRILLING EQUIPMENT CORE BIT SIZE
Svmm; T Dr:flmq Mebile B-g0 DT Cramer 2 NX
WATER SOURCE WELL INSTALLED? | T.D.-BOREHOLE NO. OF COHRE RUNS
Trvck maocnted tank Yes(] _NOK I3 Ft 1= SEi lencth (8-13F+ 8S)
THICKNESS AND TYPE OF OVERBURDEN GROUNDWATER OBSERVATION |
8Ft weoathered shale and giltstone, bedrocK At __Ft. __Date___Time
| REMARKS: At ____Ft. __Date —Time
—Ft. __Date____Time
CRACKS /¢,
ROCK CORE 7 ) FEMARKS
DESCRIPTION c,\f’ '*O' ?g\$‘g‘b\
v-é G° %Q GQ'
2 it
4 S |1001y3 8-9Ft : gﬁrn?‘f’mj bcd: ot wmﬂierJ z No reaction with
gittstone and shale 2 gitde Hel (10%)
Net repre senfative : Fa:ﬁ!rtJ EE.;
q s c shale washed ot Jun’pj toring ;:;:]-E
.L_ q-10.1 F% : Red-brewan SiHS‘fon& "'
o Hevizantal fractores evevy | o°|w
"; Z-3 % Canfacts are weathered
— Verticel Fractere G4 j0.47 19°\W ;
— 10 |28 i T Clight HC recction
N lel- jl.g Fe: &J—chwn siltstone .. ih Seime veqs.
-:- ”UMdr‘GCS Siﬂa” fe J;ML" _'é
— sizeg W’:js' Few hcr;'2c11+q, N
n r ]
L 2.7 recFtures =,
A T t:.
- H.6~13 F4 Red-brewn siltstene =
[ Weethered sor foces §roy. E__:
- . Horizeatal Frectuves ever)/ o' lwi B
T 2.8 2-3" Ne ugs. ==
. Vorticel -Fro.c'h)"'ts ‘d' P -_:
- .9 4o 12.1 end 12.7 +¢ 13 F+ '::-Z.-_‘
n ==
& 13 2.3 END OF CORE /3 £+ =
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BORING NO.

B-9/ -2

rage_’_ot__i

PROJECT NO./NAME

C¥D Racyching Site NY323-6%

LOCATION

Freefand, PA

HART GEOLOGIST/OFFICE

Bryqnf//)/bany

START/FINISH DATE
£-Z2-9¢0

ROCX CORE LOCATION SKETCH MaApP

\
]
[}
i
|

X {

-

DRILLING CONTRACTOR
Summid Drilling

DRILLING EQUIPMENT DRILLER

Mobile B-~80

DT Cramer

CORE BIT SIZE
2'NX

WATER SOURCE

T Y] Jank

WELL INSTALLED? T.D.-BOREHOLE

NO. OF CORE RUNS

ves(] wOR I3 Ft 1-5F¢ an;ﬂ' (§-13Ft B}
THICKHESS AND TYPE OF OVERBURDEN GROUNDWATER QBSERVATION
8 Ft weathered siltstone and shale bedroc K At —_Ft. ___Date___Time
.1 REMARKS: At __Ft. ___Date __Time
At _Ft. ___ Date Time
CRACKS /o
ROCK CORE
DESCRIPTION REMARKS
» c’\
?
(<5
4 g . . ‘
- -{OFt: 6'an¢r‘a”/ very S0t} ond
[ 1 4.4197 washed cut. Likely shale inforbeds = h/oncc.lt.:arc.os.)s
L . ) o throughoect based
among siltstene, Mor 3
= | ¢ siltstene <
- and mcrzased Com)ae,f'e.nce. with on 10% HC' ‘fesf
_ q b4 depth.
o §-9.9 Fr : ﬁeJ‘jI‘o’?/ siltstone. with Sjew water loce -
o trace sund and brawnish clay Prem 8 1o lOFT.
C h‘m’nj fractvres. Mica rich,
B 0 1.3 Increase in sand Fewerds base.
- ’ ﬂbstcm?L hc.-izan'f'al Frectures,
N Vertical Fractore 8.2 . 8.8.
- 9.9~ 1l Ft : Sharp /:'fha/cjic (‘fr:énje_
Y 73 to red-brewn shaly siltstone .
o G/a/ I':'c.l'l’ mica poci, no send. s
C Fewer hevizea *dl Frc-.c‘l"z)i*e.s-, 3—5
- No vertical Fractures, =
_ 12 2.6 H-12.4Ft: As abcn, mere IaeJJs'nj :_:
- flla.na -Fracfurcsl increased cfc./y. ol W —a
L . ]
" Vertical Frac"'uras of i1t H.IJ G0¢{ w =T
o .49 % (1.6, and }1.9 $, 12.0. ==
- 1.6 END 6F CoRE I3 Ft =
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age_t_of

= FRED C. HART ASSOCIATES, INC. [P 1“:‘1“_{1;:3;'
—~T S e
HART ~ L
B2/ c-3 1t W e '
X
\
PROJECT NO./NAME ; ) LOCATION . ‘ X.-Xx
€2 Ravycflgi 5;7‘& NY3Z3-ag Freefand PA x> 2 :
HART GEOLOGIST/OFFICE ' START/FINISH DATE ] 3 -
Bryan+//4/17aooy 9-2-70 B iz/c..3 U
DRILLING CONTRACTOR DRILLING EQUIPMENT DRILLER CORE BIT SIZE
Mﬂmq Mobile B-80 D.T. Lramer Z4 NX
WATER SOURC WELL INSTALLED? | T.D.-BOREHOLE NO. OF CORE RUNS
Truck mc:.n‘?eJ 7"an/< YES(] NOR] 5 F+ 1 -5/~ zsiﬁ! !,0../5'35!
THICKNESS AND TYPE OF OVERBURDEN "~ | GROUNDWATER OBSERVATION |
Lre 1 ich then clay rich Siftstone At ___Ft. ___Date___Time
REMARKS: " - —Ft. —_Date _Time
) At __Ft.___ Date___Time
CRACKS /¢
ROCK CORE &)
DESCRIPTION 4 \‘\0@9 REMARKS
QC? @‘év.c’@?
C ted-brown siltstene with = Neacalearepus
o sand at loFt 5racl-'nj fo red- :: ﬂ!rou_shcu?(' based
Y 22 brewn mudetone Ghale with _Z"'::_' on J0% HCI test
- trace silt ot IS F. E‘_E B
:" ”umernvs Small VUJS + G/C).V ﬁck :
N af 1.3 15 12.¢ Fy and 13.€ 4, P
—iz |23 19.1 F, R
- Horizantal Frectores theoughout N
:- 5["’“:‘-"’] -'-‘f I3 inches -::.. B
:_ 13 221 Ve"‘h’cc.l -ch?"ure_s a,'f 11. 5 1o ".7 90w ;—:-::f
- and 13,3 1, 13,4, re
= Hij‘\ a.nj/e Frac-]‘ure. 12.2 4o 2.4 |ys4w '-E::
E- 14 I3 Fine wavy /"-ml'ﬂ‘!f- 'H?raujt)cu‘f. r4
= v
o En
g5l {2.4 END oF CoRE ISFT =2

Qe
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APPENDIX 6D
HYDROGEOLOGIC CHARACTERIZATION

RI Sections 3.7.4, 3.7.4.1 and 3.7.4.2
RI Figures 3-19 to 3-38
RI Tables 3-32 and 3-33
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The deep moniﬁoring wells, on the other hand, show a wide range in hydraulic
conductivity vaiues. from 2.8 x 104 to 0.75 It/day. One other deep well on-
site, MW-8D2, is nonproductive. These 4 wells all tap zones hetween 1437 and
1467 ft. (AMSL). It is apparent that fractures in this zone are fewer in number,
less well developed, probably smaller in width due to the weight of the
overlying roc:k and are less likely to be interconnected. This conclusion is
supperted by information in the core logs (Appendix D) which indicate numerous
closely spaced fractures near the surface. The number of fractures then
decreased in the deeper cores and fewer of these lower fractures produced water
except for those identified in the lower fracture zone (see Section 3.7.1-—Packer
Testing). The lack of water in horizontal fractures between the two zones may
be due to lack of interconnection between them and/or a lack of vertical
fractures in these areas. Fractures in the lower zone, though fewer in number,
may have somewhat better interconnection and may intersect the regional large
scale vertical fractures (see Sectlon 2.6.1--Fractures and Groundwater Movement).

This will be more fully discussed in the next section.

3.7.4 Groundwater Elevation and Flow, Groundwater flows in response to

differences in pressure within an aquifer—-from areas of higher preasure toward
areas of lower pressure. The amount of pressure In any part of an aquifer is
reflected by the height to which water rises within a well that taps that point.
To determine the direction of groundwater flow, the elevation of the groundwater
must be known at a minimum of three different points within the same aquifer.
The term aquifer as used here means the rock or unconsolidated deposits are
permeable to some extent so that water is able to move either through the
primary pore spaces or through secondary fractures or solution pathways. This
i1s an important point with regard to the Site because as noted In the previous
section (8.7.3) more than one aquifer is present in the rocks underlying the

Bite. Groundwater flow directions must therefore be determined using water

8-177 ERS’IZQSQ




. level information from wells that tap only a single aquifer. Water levels in
wells that tap more than one aquifer can not be used to determine flow
directions because the pressure represented by the water level in such a well is
8 combination of pressures in both aquifers which precludes comparison with
water levels in any other well.

Prior to specific interval monitoring well construction at the Site In the
spring of 1989, the seven on-site monitoring wells were open boreholes that
intersected fractures from more than one aquifer. Water level measurements in
these open boreholes obtained between June 1988 and April 1989 are summarized
in Table 3-32. Boreholes open over large intervals which yleld water level data
resulting from composite pressures can mask subtle variations in distinet zones
which may occur during seasonal changes. In fact, wells such as these can
change the local groundwater flow patterns by creating a connection and allowing

. flow between twa aquifers that were formerly separated. For this reason the open
boreholes present on-—site were reconstructed so that the connection between the
two aquifers was eliminated and each monitoring well taps a specilic fracture
zone in only one of the two aquifers. An example of this point is shown graphi-
cally in Figure 3-19. The left hand portion of the graph shows the water levels
obtained from MW-1 which was an open borehole to a depth of 250 ft. This well
was converted to MW-1D with a screened 1nteﬁa1 of 16 ft. from 195 to 211 ft.
below surface. MW-1S was drilled adjacent to MW~-1D. MW-1S also has a 16 ft.
screened interval from 44 to 60 ft. below surface. Water levels measured in
MW-15 and MW-1D are shown on the right portion of the graph. This graph clear-
ly shows that there are two separate aquifers present beneath the Site because
of the large difference In the potentiometric surface between MW-1S and MW-1D.
The water levels in MW-1 {(open hole) are clearly a composite of the pressures

. from the two aquifers present which means that open borehole wells at the Site

which tap both zones cannot be used to determine groundwater flow directions.
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3.7.4.1 Groundwater Elevations. The collection of water level information

. from the reconstructed monitoring wells began in mid-June of 1989. In addition
to the fourteen new monitoring wells, water levels were also measured in the
existing wells inside and outside of the milkhouse, the existing monitoring wells
MW-2 and MW-4 and the artesian well located in the old well house south of
MW=-18 and MW~-1D. [Depth and construction information for the open borehole
wells constructed by Weston can be found in the Roy F. Weston letter report
dated August 15, 1985 (Back and Tomalavage, 1985). Information on the
artesian and milkhouse wells can be found in the Roy F. Weston letter report
dated July 31, 1985 (Tomalavage, 1985).] A staff gauge was also established in
the pond south of the Site to monitor water level fluetuations in the pond. The
data are summarized in Table 3-33. Water levels were measured by means of an
electronic water level detector which was used to determine the depth to water
relative to the top of the well casing. Water level elevations were determined
by subtracting the depth to water from the top of casing elevation. Top of cgsing
elevations iwere established by a\licensed surveyor and are accurate to 0.01 feet.

. Water level measurements were taken weekly during the latter portion of
June and in July, and monthly thereafter. Note that the water levels measured
in June may not accurately refiect the true water level in many of the wells.
Water levels may not have fully equilibrated from well development following
construction, purging for the June sampling event, and pumping from the indivi-
dual hydraulie conductivity tests, all of which occurred during this period. One
well in particular, MW-5D, did not fully recover until mid-August due to the low
hydraulic conductivity (Figure 3~18).

Graphs showing water level changes over time for most of the wells and the
pond, are shown in Figures 3-20 to 3-23. Graphs for HW—SM. MW-9M, and the
milkhouse inside wells are not shown because water levels in these wells are
nearly identical to water levels in MW-5S, MW-9S, and the milkhouse outside
well, respectively. Wells MW-8D2 and MW-2 are also not graphed because these
two wells are nonproductive and MW-4 is not graphed because this existing open
borehole taps more than one aquifer. Water levels for MW-8D2, MW~2 and MW-4

. shown in Table 3-33 are not considered an accurate reflection of the potentio-

metric surface at these locations.
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In addition to the monthly water level measurements, coniinuous water

. level recorders were installed in monitoring wells MW-6S and MW-~6D to document
dally changes in water levels In response to rainralrl events. ‘The recorders
used were manufactured by Telog Instruments, Inc., model number WLS—-2109 with
Druck, Inc. PDCR 800 series pressure fransducers. The recorders were
programmed to take water level measurements hourly and data were collected
from July 1989 through April 1990. This information was pericdically down-
loaded onto m portable computer.

The continuous water level data collected at MW-6S and MW-6D are presented
in PFigures 3—-24 and 3-25, respectively. These graphs were constructed using
daily measurements as recorded by the instrument at noon each day. The early
data gaps in Flgure 3-25 are the result of the limited range of the transducer
v(a.bout 35 ft.). Although the transducer was lowered ten feet in August, the
rapid water level decline in MW-6D resulted in loss of ﬁhe data after August 29,

. 1989. The lack of extra cable for this well preve;}ted collection of water level
data until the waterr level rose above 1532.4 ft. (AMSL) lon October 25, 1989.
The later data gaps were due to recorder malfu;xctlon caused by excessive
moisture from condensation in the pressure equalization tube which shorted out
the transducer. This occurred at the beginning of March, 1990. Monthly water
level measurements using a water level indicator have been included in Figure
8-25 to fill in the data gaps to the extent possible.

The graph for continuous water level information from MW-6S5 (Figure 3~24),
which includes available dajly precipitation data obtained from NOAA, indicates
that the shallow aquifer responds quickly to heavy rainfall events because
recharge to the aquifer occurs quickly from direct poItrﬁtion of rainwater.

Note that greater recharge occurred frorln heavy rain in September, October and
November as evidenced by the larger‘water level peaks. This is for the most

. part caused by the lack of evapotranspiration by plants in the autumn months.
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The rapid water level decline following the peaks indicates that the aquifer is
well connected and that a discharge point is located nearby. The large peak in
late January and early February is due to the heavy rains during this périod
and by the unusually warm weather. Had the weather been colder, little
recharge would have occurred because the precipitation would have been in the
form of snow. This will be discussed further in Section 3.7.4.2.

Continuous water level information from MW-8D (Figure 3-26) Indicates that
the deep aguifer responds much more slowly to rainfall events because recharge
does not occur from direct infiltratlon of rainwater near the site. The graph
shows fewer peaks that rise and fall gradually and not in response to specific
rainfall events. The lag 1;ime between the water level peaks in the shallow well
and water level peaks in the deep well is approximately two weeks.

With the exceptlon of an Increase in water level during the month of June
which was experienced in all wells except MW-5D, all wglls show the expected
decrease in water level elevations through the Septembef 1989 measurement. In

the case of the shallow wells, water levels began to rise in October and

.continued to rise into November with increasses as great as twenty feet resulting

from heavy rains in late October and early November. As mentloned sbove,
water level response in the shallow wells was fairly rapld. Recharge then
ceased in late November and into December resulting from the inception of very
cold weather, and shallow well water levels dropped slgn?ﬂcani_:@p In January ‘
and eariy February a Wlarge amount of recharge occurred because of unusually

warm weather. Precipitation data was not available beyond February 1990,
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In the deep wells, water levels continued to decline in October indicating a
lag time between rainfall events and recharge to the aquifer. It is probable
that recharge to the deep aquifer is derived from slow leakage from the shallow
aquifer or that the catchment area is distant from the Site. In November, water
levels in MW~6D and MW~1D rose approximately thirty-five feet while the level
in MW-5D increased about six feet. In December, the water level in MW-8D
continued to rise very slowly while levels in MW-6D and MW-1D began to
decline. This indicates that there 1s no connection between MW-5D and the
other two wells or that this is an area of leakage between the upper and lower
aquifers (see below). Recharge in the deep aquifer In January and February is
gimilar to that in the upper aguifer except that the response is more subdued
and lags behind the response of the shallow aguifer to recharge.

It is clear that there are two separate water bearing zones in the rocks
beneath the Site. Evidence to support this includes the approximate two week

. lag time in water level response to precipitation. There ls alsp & consistent
difference of approximately 100 feet between water levels in MW-18 and MW-1D
as well as MW-65 and MW-68D. The separation between these two zones is also
apparent when comparing the open borehole water level graphs with those for
the reconstructed monitoring wells (Figure 3-19). Based on this information and
that from the coring, drilling, and geophysical logging, two separate water—
bearing fracture zones have been defined. The upper zone consists of a series
of closely sﬁaced horizontal and vertical fractures that are present at

: elevations between 1560 and 1660 feet above mean sea level (AMSL). The lower
zone is thinner and contains a few waier beraring horizontal fractures at eleva-
tions between 1440 and 1460 feet AMSL. Separating these two Zones is approxi-
mately 100 feet of more massive slltstbne and shale with a few non-water
bearing fractures. This information is shown graphically on Figure 3-26 which

}
. is & cross section trending north-northwest to south~southeast across the Site.

-t
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. This figure shows a number of the monitoring wells including their screened
intervals relative to the fracture zones referred to above. The figure also
shows the maximum and minimum water levels measured in these wells for the
period June 198% to May 1990. The reason that the artesian well (Figure 5—7)
flows at the surface during certaln times of the’ year (Table 3—-83) becomes
apparent in the cross section. During dry periods the potentiometric surface of
groundwater In the upper aquifer remains below the land surface. During periods
of high recharge to this aguifer, however, the potentiometric surface rises so
that it is actually above the land surface in certain areas as shown in the
cross section for June 26, 1989. Water will flow from any well that taps an
aquifer whose potentiometric surface is higher than the land surface, The
artesian well was flowing on June 26, 1989 whereas it was not flowing on

September 13, 1989,

. 8.7.4.2 Groundwater Flow. In the upper fracture zone the groundwater is
recharged by precipitation that infiltrates through the weathered bedrock from
the surface of the Site and in the higher elevation areas to the northeast.
Evidence to support this can be found in Figure 3-24 which shows daily fiuctua-—
tions in water levels for MW-65 with respect to precipitation. The water level
peaks are indicative of recharge from precipitation. As mentioned in the
previous section, the size and frequency of fractures is fairly consistent as
indicated by the similarity in hydraulic conductivity values for the shallow
wells. Furthermore, this is supported by information obtained from rock cores.
As a result, it 18 possible to determine the direction of groundwater flow in this
zone by plotting the water levels on 8 map and contouring the elevations.
through May 1990. The contours connect the points of equal elevation of the

. water table. The general direction of flow is perpendicular to the contours
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toward the lower elevations. Since flow in thls aquifer is primarily through
. fractures, the actual, small scale flow directions will be aligned with the
horizontal and vertical fractures. However, due to the large number of fractures
in this zone, flow on a larger scale will be perpendicular to the contours shown.
For all twelve months groundwater flow in the upper fracture zone (Flgures 3-27
through 3-38) is toward the southwest in the northern portion of the Site and
then south toward Mill Hopper Creek. This is a common pattern for flow in a
shallow unconfined aquifer in that the contours are a subdued reflection of the
topography and the flow is toward a surface water discharge polnt. The surface
water elevation of the pond was consistently the lowest, shallow water elevation
during the measurement period. The monitoring well located closest to the pond,
MW~4S, exhibits at least a five foot higher groundwater elevation than the
surface water level\in the pond. This indicates the pond and Mill Hopper Creek
are discharge points not only for surface wsater runoff but also for groundwater
from the shallow aquifer.

Although the fate of shallow groundwater in the northwestern portion of the
Site is unclear due to the lack of off-site water level information, It is possible
that shallow groundwater in this area flows west=-northwest similar to the
surface water pattern (see Figure 2-3). This interpretation Is based on a
comparison of water level gradients between MW-8S and MW-5S, versus MW—8S
and Pond Creek to the northwest.

Groundwater flow in the deep fracture zone {(elevations 1440 to 1460 feet
AMSL) can not be determined based on the information collected. Unlike ‘the
upper fracture zone, the deep zone contains fewer fractures that are not well
connected. In addition, fractures at this depth are narrower due to the weight
of the overlying rock and overburden. For every foot of depth, the overburden
pressure is approximately 1 PSI (Drlscoli, 1986). Below about 300 feet fractures
in bedrock are generally so narrow that groundwater flow through them is

i . virtually eliminated.
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Along the northern boundary of the Site there is minimal groundwater flow
. in the deep zZone. At MW-8D2, no major fractures were encountered in this zone
and the well is nonproductive even though the screened interval in this well
was increased from 15 feet to 30 feet. At MW-2, some fractures were noted at
depth, however; packer testing of these zones indicated that they were
nonproductive.

In the central portion of the Site, monitoring wells MW-8D and MW-1D have
nearly ldentical water levels with the level in MW-1D consistently higher by
about one half foot (Figure 3-22). There is, therefore, a hydraulic connection
between these two monitoring wells. In both cases water levels in the deep
zone are approximately 100 feet below their shallow counterpart.

In the southern portion of the Site, MW~6D taps the same deep zone as MW-1D
and MW-6D, but no connection appears to exist based upon the measured water
levels. Figure 3-23 is a water level graph of all three deep wells. As

. mentioned in Section 8.7.4 water level information for MW-&D prior to the

V August measurement actually shows the recovery curve of this well in response
to the hydraulic conductivity test pumping which was conducted in late June,
1989. Measurements from August 1989 through May 1990 apﬁear to refleet the
potentiometric surface for the screened interval. In viewing the high water
levels in MW-5D there was an initial fear that there may have been an
incomplete seal between the upper and lower zones in this well which resulted
in the higher water levels observed. However, this is highly doubtful. Any
water that seeps down along the outside of the casing would encounter
bentonite grout at the base of the surface casing. This grout extends

" approximately 184 feet down to the top of the bentonite pellet seal which is

over three feet thick. Since the bentonite grout was tremied into the wells in
slurry form the grout tends to flow into and seal fractures that intersect the

. borehole walls. The more likely cause for the observed water levels in MW-5D

is slow leakage from the upper aquifer through vertical fractures in this area.
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Evidence for this can be seen in Figure 2-7 which outlines the drainage patterns

in the Site vicinity. As indicated in that section, these patterns of{en reflect

large scale vertical fractures. The linearity and orientation of Mill Hopper

Creek suggests that it is underlain by a wvertical extension fracture which, if

extended slightly, would be in close proximity to the MW-5 well cluster. The

observed levels in MW-6ED are probably a combination of the head values in the

upper and lower aquifers in this area.

In general, the deep well graphs show the same steady decline in water

levels as was seen in the shallow wells, but at a faster rate. From early July to

October the shallow monitoring well water levels declined an average of ten feet.

Water levels In both MW-1D and MW-€D, on the other hand, dropped approximately

forty feet during the same period. It has algsoc been noted that deep well water

levels continued to decline In October while the shallow well water levels began

to increase. Further, Figure 3-26 indicates steady dally changes in MW-6D

water levels without any noticeable direct influence from precipitation events.

These three facts lndicate that recharge to the deep zonhe is from slow leakage

from the upper fracture zone near the Site or that the catchment area for this

zone is distant from the Site. At this time, given the present datg, it is not

possible to identify the discharge area for the deep fracture zone.

3.7.8 On-Site Groundwater Sampling Procedures. A total of five rounds of

groundwater sampling were conducted at the Site since fleld work was initiated

in 1988. The purpose of monitoring well sampling and analysis are summarized

as follows:

1)
2)

3)

To evaluate the quality of groundwater within the Site boundaries;

To determine if organic compounds and/or inorganic constituents related to

past or current conditions at the Site have migrated to groundwater;

To determine if any organic compounds and/or inorganic constituents in
groundwater samples obtalned from the monitoring wells are present in
concentrations that exceed applicable groundwater standards;
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APPENDIX 6E
IN-SITU HYDRAULIC TESTING
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The groundwater in most of the monitor wells at the Site cleared during
development with the exception of MW-8D, MW-8D2 and MW-5D. MW-8D was
later abandoned due te obstructions in the well. MW-TsDz was completely
evacuated during development and did not recharge sufficiently for further
development. MW=5D recovered very slowly after developmeni. This well was
completely purged several! times throughout its development resulting in some

improvement in water yield.

3.7.8 In Situ Hydraulic Conductivity Testing. The hydraulic conductivity
(K) of a rock formation or unconsolidated deposit is defined as its capacity to
transmit water. K is governed by the size and shape of the pore spaces or
fractures in a material, the effectiveness of the interconnection between the
pores or fractures, and the physical properties of the water moving through it.
If the pores or fractures are not well connected the volume of water passing
through the material is restricted and the resulting hydraulic conductivity is
low. On the other hand, if the interconnections are large relative to the pores,
the hydraulic conductivity will be high (Driscoll, 1986). |

Groundwater flow in the Mauch Chunk beneath the Site is primarily through
the horizontal and vertical fractures. Although the literature states that the
Mauch Chunk contains sandstone beds that exhiblt good primary permeability,
the rock coring program at the Site indicated the sandstone beds tended to be
well cemented with silica or carbonates resulting in very low ar no primary
permeabilitry.r iTherefore. groﬁndwater would not be expected te readily migrate
in the zones.

Borehole tests to determine hydraulic conductivity values were performed on
13 of 14 monitoring wells at the Site. 'Reportable resilts were obtalned for 11
of the 13 monitoring wells tested. The testing methodology, analysis, and
results are provided in this section. Raw data, recovery curves, and equation

used are provided in Appendix G.
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8.7.3.1 Test Methodology. The method used to obtain information for the
determination of hydraulic conductivity was a modified form of the slug test. In
a slug test, the static water level is measured in a monitoring well. A known
volume of water is then either injected or removed inst;mtaneously. The

resu_lting water level is then monitored over time until the water level in the

‘monitoring well returns to the original static level. Subsequent analysisbor this

information by either graphic or numerical methods allows the estimation of the
hydraulic conductivity for the material in the vicinity of the monitoring well.

The testing method used at the Site was essentially the same as a slug
test except that instead of quickly removing a volume of water, the monitoring
wells were pumped for periods up to one hour. These individual monitoring well
pumping tests were considered to be more accurate than strict slug tests
because a greater stress was placed on the aquifer being tested and because the
borehole effects caused by the large sand packs around the screens (an inherent
problem with a strict instantaneous slug test) were reduced.

It must also be pointed out that slug test methods were designed for use in
aguifers exhibiting primary permeability in homogeneous, isotropic material.
Such is not the case at the Site where secondary permeability dominates. By
pumping the wells instead of removing & small volume of water the effects of
the test are projected into the fractures at a much greater distince from the
monitoring well. When the pumping is stopped, the rate at which the water
level returns (recovery) to the static level Is determined by the ability of the
water in the fractures to move toward the monitoring well. Since pumping the
monitoring well affects a larger area the results obtained more accurately reflect
the hydraulic conductivity for the formation as a whole in the vicinity of the

monitoring well.
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As In any test of this type, the results can not berconsﬂdered truly
quantitative, since ideal conditions seldom occur in nature. In addition, there
are no short term pumping or slug test methodologies avallable for use in
monitoring wells completed in fractured bedrock. The hydraulic conductivity
results presented here are probably accurate to within an order of magnitude;
however, the true worth of these results is how they‘compare to each other and
what that comparison indicates about the ability of water to move in the Mauch

Chunk beneath the Site.

8.7.8.2 Procedure. Prior to the lnitiation of pumping, the static water
level was measured in all nearby monitoring wells and the monitoring well to be
tested, Measurements were made by means of an electranic water level detector,
All data were recorded. The water level detector was then left in the monitor-
ing well to be tested. Pumping then began using the WaTerra inertial pumping
system. The time at which pumping began was recorded. Water discharged from
the pump was collected in a & gallon bucket. Total volume discharged over time
was recorded in order to determine both periodic and overall average discharge
rates. Drawdown was monitored during pumping by using the water level recorder
in the monitoring well being pumped. Periodlc measurements were made in nearby
monitoring wells which served as observation wells. Pumping continued until
the monitoring well was fully evacuated or the drawdown stabilized. When one
ol those two conditions was reached, the pump was shut off and the WaTerra
tubing was immediately pulled from the monitoring well. Recovery of the water
level was then monitored and recorded until the static water level was reached.
hours or days later in order to develop the recovery curve. Data collected for
each well are summarized in Table 3-31. Recovery data were plotted as draw-
down vs. elapsed time on semi-log graph paper to produce the recovery curve
needed for analysis. The Bouwer and Rice (1976) method of analysis was used

to develop the hydraulic conductivity value. -
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8.7.3.3 Results. The hydraulic conductivity values developed from the
data obtained during individual monitoring well tests are shown in Table 3-3},
and are plotted on a logarithmic scale in Figure 3-18. No test was performed
on monitoring well MW—-8D2 since this well was nonproductive. Tests on MW-4S
and MW-9S did not yleld usable results because in both cases the recovery was
too rapid to allow collection of sufficient data for analysis. Hydraulic
conductivity values for these two monitoring wells were not determined.
However, since recovery in these two monitoring wells was 8o rapid, the
screened intervals exhibit & higher hydraulic conductivity than the intervals
screened in the other monitoring wells. In the case of MW~4S, the screened
interval is very near the surface where bedrock weathe;ing has increased the
size and number of fractures resulting in a higher K value. The screened
interval in MW~9S also contains a large number of open fractures based on
information collected during the drilling of nearby corehole C-C.

As noted in the previous section, water levels were monitored in monitoring
wells near to those being tested. The only locations at which a nearby monitor-
ing well showed a measurable drawdown was MW-9S during pumping at MW-9M,
and MW-9M during pumping at MW-9S. In both cases the drawdown was measured
at 2 inches, and recovery was immediate as soon as pumping was discontinued.
The response of the monitoring wells to this short term pumping suggests that
the fracture zones screened in MW-9S and MW-9M are well connected. Pumping
at all three deep well locations had no effect on any shallow well indicating
that the deep fracture zone and shallow fracture zone are not well connected.

Figure 3-18 also Indicates that all shallow monitoring wells tap a well
developed fracture zone. Except for MW—5S, the hydraulic conductivity values
for all shallow wells for which usable results were obtained fall within one
order of magnitude. This indicates that the size and frequency of fractures
within this zone (1560 ft. to 1660 ft. AMSL) are fairly consistent beneath the
Site.




Table 3-31

Summary of In Situ Hydraulic Conductivity Data
C & D Recycling Site Remedial Investigation

Total  Total  Average Total

Purping Volume  Discharge Maximm Recovery Hydraulic
Moni toring Time Remowed Rate Drawdomn Time
Conductivity*
Well {min) (gal) {(gal/min)  (feet) (min) (feet/day)
MW-1S 417 180 3.83 8.5 52 0.15
M#-1D 53.3 88.5 1.66 137 242 0.018
MH-3 35 m .1 29 2 0.65
M—4s 23.5 40 1.70 0.45 2.5 — {1)
M55 8.3 12.5 1.50 60 365 0.01
-5 175 6 343 15 3% 0.32
M¥-5D 10.8 15.5 1.43 93  >2860 0.00028
MH-6S 12.6 10 0.80 22 34 0.16
MW—6D 25 24 0.96 20 36 C.75
W7 2.1 80 3.19 10.3 3 1.26
M-85 1.5 28.5 2.48 24 2 0.71
MW-95 4.5 140 3.15 0.5 <0.2 — (2
M¥-9¥ €0 214 3.57 3 10 0.66

*Bouwer and Rice Method (1976). CQualitative cnly, see text.

1. Result not considered valid because of poor curve from insufficient data as
a result of rapid recovery.

2. Reoovery in M35 following pump shutoff was instantapeous. A slug
injection test was attempted. No measureable elevation above static
immediately following injection._ Very high K.
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The deep monitoring wells, on the other hand, show a wide range in hydraulic
conductivity values, from 2.8 x 10~ to 0.75 ft/day. One other deep well on-
site, MW-8D2, is nonproductive. These 4 wells all tap zones between 1437 and
14687 ft. (AMSL). It is apparent that fractures in this zone are¢ fewer in number,
less well developed, probably smaller in width due to the weight of the
overlying roc:k and are less likely to be interconnected. This conclusion is
supported by Information In the core logs (Appendix D) which indicate numerous
closely spaced fracturss negar the surface. The number of fractures then
decreased in the deeper cores and fewer of these lower fractures produced water
except for those identified in the lower fracture zone (see Section 3.7.1--Packer
Testing). The lack of water in horizontal fractures between the two zones may
be due to lack of interconnection between them and/or a lack of vertical
fractures in these areas. Fractures in the lower zone, though fewer in number,
may have somewhat better interconnection and may Iintersect the regional large
scale vertical fractures (see Section 2.6.1--Fractures and Groundwater Movement).

This will be more fully discussed in the next section.

8.7.4 Groundwater Elevation and Flow. Groundwater flows Iln response to
differences in pressure within an aqulfer-—frﬁm areas of higher pressure toward
areas of lower pressure. The amount of pressure in any part of an aquifer is
reflected by the height to which water rises within a well that taps that point.
To determine the direction of groundwater flow, the elevation of the groundwater
must be known at s minimum of three different points within the same aquifer.
The term aquifer as used here means the rock or unconsolidated deposits are
permeable to some extent so that water is able to move either through the
primary pore spaces or through secondary fractures or solution pathways. This
is an important point with regard to the Site because as noted in the previous
section (8.7.3) more than one aquifer is present in the rocks underlying the

Site. Groundwater flow directions must therefore be determined using water
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3.7 Groundwater Investigations

The most extensive program conducted at the Site involved work related to
groundwater investigations. This program inciluded packer testing, monitor well
installation, several rounds of groundwater sampling both on—site and off-site,
in situ hydraulic conductivity testing and ‘grc'mndwater elevation and flow
measurements. The following sections describe the components of the ground-

water Investigation conducted at the Site.

3.7.1 Packer Testing. Packer testing was conducted during the 1988 and
1989 fleld seasons. Stratigraphlc intervals were selected based on information
obtained from geophysical logs of existing boreholes, rock cores and drilling new
boreholes. The criteria used to select specific intervals can be found in the
Interim Data Evaluation Report (HART, 1988) and Addendum (HART, 1989). The
purpose of packer testing was to obtain groundwater samples from discrete
intervals of the bedrock to assess the interval as a groundwater producer and
to analyze the samples for copper and lead. Copper and lead were chosen as
analytical parameters since these metals were the most predominant constituents
identified in previous soll sampling efforts at concentrations that could be
distinguished from expected background levels.

The packer assembly consists of two rubber packers that can be expanded
to 2 minimum diameter of six inches, a four inch diameter, ten-foot long
stainless steei Johnson well screen with a Geotech bladder pump and a QED
purge pump. The total distance between the two packers is eleven feet. The
Geotech bladder pump is 1.75 inches in diameter and two feet long. The bladder
pump was used to collect interval groundwater samples for analysis. The pump-
ing rate for this pump was approximately 0.5 GPM but varied with depth and
hydrostatic pressure. The purge pump is an air powered piston pump, 1.75 inches
in diameter and five feet long. This purge pump was used to purge the selected
interval prior to sampling. The pumping rate for the purge pump was approxi-
mately 2.6 to 3.5 GPM and is also dependent on depth and hydrostatic pressure.

Water intakes for both pumps are located six inches above the lower packer.
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The bottom of the lower packér' is sealed with a steel plug. The bladder
and purge pumps are suspended inside of the well screen by two stalnless~steel
tubes for each pump. These tubes are connected with Swagelock fittings to the
gas inlet and sample outlet lines on both pumps. The stainless-steel tubes are
fn turn connected to a Swagelock threaded cap and fittings that fit into the top
of the upper packer. The stainless—steel cap has two holes drilled through the
center with fittings on either side for the inlet and outlet lines. The steel cap
is designed and machined to ensure a gas tight fit for the air and sampling
lines. Teflon sampling and polyethylene air lines extend from the cap to the
ground surface. These lines are half-inch ID and are manufactured in standard
lengths of 100 feet. The 100 foot lengths are connected by half-inch teflen
compression fittings. The bladder pump and purge pump are operated from the
surface with compressed air or nitrogen and a Geotech logic unit. The entire
assembly is lowered up and down the borehole on steel csbles. A diagram of
the packer assembly is presented in Figure 3-17.

Once an interval was selected, the packer assembly was lowered into the
borehole using a drill rig. A complete interval volume of water was removed
with the purge pump and allowed te recharge. Generally, a period of thirty
minutes was allowed for the interval to recharge. If the interval had recovered
within that time period, water from the interval was sampled. If the interval
had not recovered within thirty minutes, which represehts a recharge rate of
less than 0.61 gallons per minute, the interval was considered non—productive
and not sampled.

After an interval was purged and had recovered, the bladder pump was
used for sampling. Water from the teflon sampling line was collected In a
Geotech Barrel Filter and field filtered through 0.45 micron cellulose filter paper
prior to preservation with nitric acid. Water filtered through the Geotech Barrel
Filter was collected in laboratory prepared sample bottles, preserved, and placed

on ice.
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The Geotech Barrel Filter was decontaminated prior to use according to the
following protocols:

1) Alkanox detergent wash

2) tap water rinse

3) distilled water rinse

4) 10% nitric acid solution rinse

56) distilled water rinse _

All decontamination liquids were collected, contained, and stored in the main
Site building on a concrete floor. Prior to packer ﬁesting. all equipment which
was to come In contact with the groundwater was steam cleaned.

The first round of packer test samples were obtained between July 29 and
August 12, 1988. Table 3-25 contains a list of all packer test intervals and
the water production results for intervals tested in 1988. The intervals in the
existing wells were tested by lowering the packer assembly to an interval in the
borehole believed to be a potential groundwater migration pathway based on
analysis of geophysical logs and rock cores. A complete volume of water was
removed from the interval and a sample of the groundwater taken for a
screening analysis.

A HACH Spectrophotometer Model DR-3 was used on-—site 'to screen these
samples to determine the relativevconcentratlons of lead and copper. Splits of
two of the samples screened with the HACH were sent to CompuChem Laboratories
for analysis of lead and copper to monitor the performance of the HACH
Spectrophotometer. These two samples represent ten percent of the total number
of samples screened with the HACH Spectrophotometer.

The HACH Spectrophotometer is a field screeniﬁg technique which records
relative copper and lead values and yields semi-quantitative results. This
means that the results may not represent the actual copper and lead concentra-
tions in the water but are useful for comparison to other HACH results for
similar metals. Therefore, results of on—site screening are solely useful to

determine the relative concentrations of lead and copper in the sampled intervals

and not as a precise, gquantified value.
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TABLE 3—25

. Packer Testing Interva.ls (1988)
" C&D Recyecling Site
, Remedial Investigation

. ,15, o
Rl AN

'Productldnﬁ

Monitoring Packer Interval Sampled for
Well (ft. below grade) Rate HACH Analysis
] B
MW-1 . 30-42 Slow recharge X
46— 58 Goad, production X
135~ 137 Slow recharge X
140-152 No. recharge
175—187’ Slow recharge X
195-207 Good production X
225 ?37‘ No recharge
E N
MwW-2 246-257 No recharge
287~ 269 No recharge
: '»269'-281 No reclgarge
MW-3 44-56 Slow recharge
71-83 No recharge
90-102 Good production
118-~130 No recharge
MW-4 13-25 Good production X
23-35 No recharge
50-62 No recharge
58-70 No._recharge
66-177 No recharge
MW-5 23-35 Slow recharge
37-49 No recharge
60-72 Slow recharge X
82-94 Good production X
85-107 No recharge
MW-6 150-—162 No recharge
162-174 No. recharge
. 200- 212 Good ‘production
- 214~ 226 No recharge
234~ 246 Good productmn
‘ 260-—262 No recharge
335 347 No recharge

Good production =

Slow recharge =

f

Dried 1nterva1 with purge pump.

l B

approximately 30 mlnutes—— >0.01 GPM but <2 5 GPM

No recharge = Dried mterval with purge pump.

least 30 minutes—- £0.01 GPM.

3-165
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Unable to dry interval wlth purga pump=-- 2 2.5 GPM.

Interval recharged after

No recharge after waiting at
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| TABLE 3-~26

\ .

‘ {continued)

Packer Testing Intervals (1988)
C&D Recycling Site

‘Remedial Investigation

\ , ‘

|
i

Monitoring Packer Interval Production Sampled for
Well (ft. below grade) Rate HACH Analysis
MW-8 30-42 Slow recharge X

45-57 Good producticn X
100-112 No recharge
112-124 No recharge
_ - 190-202 No recharge
230-242 No recharge
260-262 No recharge

l

Good production = Unable to dry Interval with purge pump-- 22.6 GPM.

Slow recharge = Dried lnterva:l with purge pump. Interval recharged after
approximately 30 minutes—- >0.01 GPM but <2.5GPM.

No recharge = Dried interval with purge pump. No recharge after waiting at
least 30 minutes-- <0.01 GPM.

|
|
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Before screening each sample for copper and lead, the sample was digested

using a modified version of fhe "mil& digestioﬁ" des;:crik;ercrl by HACH in their
Spectrophotometer Handbook. A 325 mL aliquot of t.he filtered, acldified sample
was measured into a 660 mL }IPyrex beaker._ Appro:;imately 1.5 mL of hydrochloric
acid was added. The sample I:was heated in a water bath below bolling for

| :

approximately 30 minutes, A?ter cooling for severa:l minutes, the sample pH was
adjusted to between four and;six with 5M sodium hydroxide solution. The sample
was then filled to the origina&l volume with dlstilled water (usually about 5 mL),
transferred to a 500 mL sepaxi-atory funnel, and shaken.

Two 25 mL aliquots werei removed through Ehe spigot of the separatory
funnel and discarded. This s}erved to rinse both the spigot and the 28 mL
sample cell used in the screerﬁting. A third 25 mL aliquot was collected in the
sample cell, and the contents of a "CuVer—1" powder pillow containing
bicinchoninate was added and;mixed, as described in the HACH copper determina-—
tion procedure. The semi-quéntitatlve copper concentration was then read at a
wavelength of 860 nm in the DR/2000 spectrophotometer. A blank consisting of
sample without bicinchoninatel was run with each sgmple.

The lead screening rollovfed the dithizone procédure described by HACH.

The lead in the remaining 2560 mL in the separatery funnel was complexed with
‘ ‘

dithizone and extracted into chloroform. Cyanide wés added to eliminate

interferences from other metal?s. A 25 mL aliquot o:f the chloroform layer was

drained into a sample cell and the semi-quantitative lead concentration read in

\

phe DR/2000 spectrophotometef. A blank of pure chloroform was run with each

sample.
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Standards run at the beginning of tihe screenmg work agreed within % 11
percent for copper and * 28‘ percent. for lead. A method of delonized water was
scre_ened at this time and contained no lead or copper. A duplicate of one of
the samples had perfect agreement for copper, while precision of the lead
measurements was 29 percent. A later sef of standards was run in duplicate,
The copper screenings agreed within 2 percent but were 70 percent greater than
their true value. This was iater found to be due to the copper content of the
distilled water used to make these standards. After adjusting the results of the
standards for the copper in f:he distilled water, these standards were 98 percent
accurate. The lead standards could not be used because of problems with some
of the reagents (these problems were specific to these two tests and did not
affect any of the samples). éemi—quantitative data showed that the distilied
water also had a detectable lead content.

The effect of the metals present in the distilled water on the samples was
minimal because the only distilled water to come in contact with the samples
was water used to rinse the glassware that had not dried {at most, 1-2 mL) and
water added after digestion to fil! the samples to their original volume (about
§ mL). Therefore, the total \}olume of distilled water which ﬁay have been added
to the samples is apbroxlmately 7 mL out of 325 mL of sample, or 2.2 percent.
This minimal volume of distilled water had no significant effect on field
screening results.

The second round of packer test samples were obtained between April 18
and April 28, 1989. Intervals for this round of testing were identified during
the drilling of new boreholes and as retests of intervals tested in 1988. This
packer testing and sampling followed the same procedure as the testing and
sampling conducted in 1988. The packer assembly was lowered to the desired
intervals using a drill rig. The purge pump was used to purge a complete

interval volume then, if necessary, the interval was allowed to recharge.
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Intervals that recharged were sampled with the bladder pump. Groundwater from
the sampling line was collected in .a clean Géotéch barrel filter and filtered
through 8 0.45 micron cellulose filter paper prior to preservation with nitric
acid. Flltered water was col}ected directly into laboratory prepargd sample
bottles, preserved and placed on ice. Table 3-26 contains a list of all packer
test intervals for the 1989 round .-ot testing. Samples collected during this
round of packer testing were sent to Adirondack Environmental Services, Inc. in
Rensselaer, New York for laboratory analysis of copper and lead.

Packer testing revealed that of the thirty—-eight intervals tested in 1988,
eight were labeled good producing zones and of the sixteen intervals tested in
1989, twelve were labeled good producing zones. Intervals were labeled good
producers if they weren't completely dewatered during purging with the purge

pump. The good producing zones are given below in feet below grade:

1988:
MW-1 (46-52) MW-4 (13-26) MW—6 (234-246)
MW-1 (195-207) MW-5 (82-94) MW-8 (45-67)
MW-3 (90-102) MW-8 (200~212)

1989:
MW-4 (37-48) MW-5D (114-126) MW-8D {246~257)
MW-4 (72-83) MW-5D (130-141) MW-8D (257-268)
MW-5D (92-103) MW-7 (75-86) MW-9M (41-52)
MW-5D (103~-114) MW-8D (285-246) MW-9M (72-83)

In the 1988 packer testing, the intervals listed above were sampled along with
seven other zones designated as slow recharging intervals (Table 3-25), Slow
recharging intervals generally took thirty minutes or more to recharge. In the
1989 packer testing, samples were collected from all intervals designated as
good producers. The two tesf.ed intervals in MW-:_’. exhibited no recharge while
the two tested intervals in MW-5S were labeled as slow rechargers (Table 3-286).
The two MW-5S intervals were evaluated only to assess groundwater production

as possible screened zones for well construction.
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TABLE 3-26

Packer Testing Intervals (1989)
C&D Recycling Site

Remedial Investigation

Monitoring Packer Interval Production Sample Sent
Well (ft. below grade) Rate to Lab (AES)
MW-2 217-228 No recharge

232-243 No recharge
MwW-4 37-48 Good production X
72-83 Good production X
MwW-58* 23-34 Slow recharge
64-75 Slow recharge
MwW-5D** 92~-103 Good production X
103-114 Good production X
114-125 Good production X
130-141 Good production X
MW-7 75-86 Good pfoduction X
MW-8D 235-246 Good production X
246-257 Good production X
257-268 Good production X
MW-9M 41-562 Good preduction X
72-83 Good production X

* = Intervals only tested for production for screening purposes—-not for lab
samples.

** = QObstructions in borehole (150-180') prevented testing of deeper intervals.
Good production = Unable to dry interval with purge pump--~ 22.5 GPM.

Slow recharge = Dried interval with purge pump. Interval recharged after
approximately 30 minutes—— >0.01 GPM but <2.5 GPM.

No recharge = Dried interval with purge pump. No recharge after waiting at
least 30 minutes—-- £0.01 GPM.
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The zones in monitorlné well MW-8D labeled as good producers in the 1989
packer testing may be inaccurate. Core logs from corehole C-A showed no
distinct fracture patterns in the intervals tested. In addition, 1988 packer test
intervals corresponding to these same depths were labeled non-producers,
predevelopment of the borehole prior to monitoring well construction showed poor
recovery and MW-8D has not produced any water since its construction. MW-8D2,
located approximately fifteen feet east of MW-8D, has a thirty foot screened
zone that corresponds to the same depths as the tested intervals and has not
produced any water since cox}structlon. For these reasons, the zones laheled
good producers in MW-8D are probably inaccurate. Water production during the
packer testing of these three‘ Intervals was probably due to an ineffective seal
between the packer and borehole that allowed water above the packer assembly
to seep into the interval being tested. This may aj_so explain the inconsistency
in results from MW-4 which indicated no recharge in 1988 (65 to 77 ft.) but
showed good production in 1989 (72 to 83 ft.), and {in MW--6 which indicated no
recharge in 1988 (95 to 107 ft.) but showed good production in 1989 (92 to
114 ft.). However, unlike MW-8D in which leakage was more or less confirmed
when the constructed well faiied to produce water, no such evaluation was
possible for the MW-4 and MW-8 Intervals listed above. Another possibility in'
the case of these two wells Is that the producing fracture identified in 1989
may have been outside the packer interval tested in 1988, since the intervals
tested were not the same in either case.

The packer test samples collected in 1988 were fleld screened using a HACH
Spectrophotometer. Results of this screening for relative lead and copper
concentrations are summarized in Table 3-27. The copper screening results
ranged from zero to 40 ppb an@ average 16.6 ppb. The lead screening results
ranged from zero to 87 pPpb anﬂ average 25 ppb. The highest relative lead
screening result of S0 ppb and 87 ppb were found in MW-1 (46-58') and MW-1
{(125-137'), respectively. All relative lead and copper screening results are

generally within the same order of magnitude.
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APPENDIX 6G
AGGRESSIVE WATER EVALUATION

RI Section 4.3.2.2
RI Table 4-2




Values-or PH were obtained for the five residentlal samples collected by
. HART. Values of pH for the remaining twelve residences sampled by the USEPA
were not avajlable for this report. As noted previously, the Sulima well
exhibits low pH values and this residence is located within 6§00 feet of
underground mined areas based on maps provided by the Pennsylvania
Department of Environmental Resources, Bureau of Anthracite Deep Mine Safety.
Other sampled residences In the viecinity of this mine area are Sheaman,
Evancho, Cona, Cawley, and Pennihgton. Analvtical results for these six wells
show, in many cases, elevated levels of aluminum, barium, lead, manganese,
potassium, and sodium relative to the remaining residential wells and on-site
wells., Information on well specifics, turbidity, pH, alkalinity, and hardness was
not available to HART for these latter five residences. Therefore, no conclu~-
. sions regarding the cause for the observed metals concentrations can be drawn.
However, it is likely that the groundwater in this area is aggressive based on
the literature (Lohman, 1937; Newport, 1977; Taylor, 1984) and the Information

provided in the next section.

4.3.2.2 Langelier Saturation Index. One distinet characteristic of low pH
water is its aggressiveness. An aggressive water is one which tends to corrode
pipes, boilers and other componeﬁts of a water distribution system resulting in
damage to system components and increased metals confent in the water. On
the other hand, & nonaggressive water will cause the deposition of a calcium
carbonate film or scale which can buud'up in pipes, eventually resulting In the

need for replacement (Hach Co., 1981).
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. The Langelier Saturation Index (LSI) is a measure of water's ability to
dissolve or deposit calcium carbonate and is often used as an indicator of the
corrosivity of water. In developing the LSI, Langelier (1936) derived an
equation for determining the pH at which water is saturated wlth.calcium
carbonate (pHs). which is based on the equilibrium expressions for calcium
carbonate solubllity and bicarbonate dissociation. For this study, pHs
calculations were modified to include the effects of temperature and jonic
strength to approximate actual conditions more closely. The analytical
procedure was developed by the Hach Co. {(1981).

The LSI ls defined as the difference between the a;:tual pH measured in the

field and the calculated pHs. The pHs is calculated using the following formula:

pPHa = A+ B ~-C -D

Where:

b
i

A constant that takes into account the effect of temperature based on
_ the field measured tempgrature in degrees centigrade,
B = A correction for the lonic strength of the sample based on measured
total filterable residue or the estimated TDS.
C = A factor obtained by using the caleium hardness {CaCOs mg/L) of the
sample.
D = A factor obtained by using the total alkalinity (CaCOs mg/L) of the
sample.
The above values are obtained by using a group of tables provided by the Hach
Company. These values are used to calculate pHs. Subtracting the pHs value

from the field measured pH results in the LSI value.
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The magnitude and sign of the LSI value show the water's tendency to form

- “or dissolve scale. A LSI value greater than zero indicates the water is

nonaggressive. A value between zero and -2.0 indicates moderate aggressive—
ness and a value less than -2.0 indicates a highly aggressive water. The
calculation of pHs is derived from the values for calcium hardness, total
alkalinity, temperature and conductivity. These parameters were measured
during the June 1989 sampling of the five homeowner wells and thirteen
monitoring wells at the Site. A summary of the LSI values for these wells is
shown in Table 4-2. Although information obtained from the LSI is not
quantitative, it does aerve as a general indicator of the corrosivity of water.
It can be seen from Table 4-2 that the groundwater from all but one well
is either moderately or highly aggressive. This is consistent with the fact that
the Mauch Chunk, Pottsville, and Llewellyn Formations all corntain very ‘little
carbonate material. As 8 result, the groundwater e;thibits low hardness and a
low buffering capacity as evidenced by the fact that all but two wellg exhibited
actual pH values leass than 7.0. Alsc apparent from Table 4-2 is the fact that
groundwater obtalned from the Sulima well has the lowest LSI value of all
eighteen wells tested. This means that groundwater from the Sulima well has
the greatest ability to mobilize metals from both the rock formations through
which it flows and from the water distribution system within the home. This
fact, in addition to the analyticai results discussed above, indicates that water
drawn from this well has a significantly different charécter than groundwater

drawn from other wells, and that the properties exhibited are the same as those
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TABLE 4-2

Langelier Saturation Index of Homeowner & Monitoring Wells, June 1989

C & D Recycling Site
Remedial Investigation

Well Actual pH pHgt LsS.L2 Corrosive Characteristic
MW-1S 6.33 9.01 -2.68 Highly Apgressive
MwW~1D 6.61 8.94 -2.38 Highly Aggressive
MW-3 6.5656 9.18 -2.68 Highly Aggressive
MWwW~48 6.14 9.24 -3.10 Highly Aggressive
MW-E8 6.68 8.41 -1.78 Moderately Aggressive
MW~-5M 6.49 B8.66 -2.17 Highly Aggressive
Mw=-5D 8.87 8.46 +0.41 Non—Aggressive
MW-6S 6.40 8.86 -2.46 Highly Aggressive
MW-6D 7.88 8.92 -1.07 Moderately Aggressive

MW-7 6.09 9.51 -3.42

Highly Aggressive

MW-8S 5.67 9.36 -3.69 Highly Aggressive
MW-8S 5.38 9.39 -4.06 Highly Aggressive
MW--9M 5.89 9.07 -3.18 Highly Aggressive
Clarke 5.60 9.78 -4.13 Highly Aggressive
Drasher 5.69 9.16 -3.47 Highly Aggressive
Rohrbach 5.05 9.54 -4.49 Highly Aggressive
Samuelian 6.05 8.91 -2.86 Highly Aggressive
Sulima 4.38 9.62 -5.24 Highly Aggressive
1 pHs = A+B-C-D where: Temperature Effect

Ionic Strength Factor
= Calcium Hardness Factor

oQw>
(I I

® LSI = pH (actual) - pHs

Reference: Hach Co., 1981

Total Alkalinity Factor
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exhibited by acid mine water, Furthermore, groundwater samples collected from
this and other residential wells were obtained from taps positioned before most
in—-house plumbing. Although collection close to the well limits the amount of
inorganic constituents which result from the action of aggressive groundwater on
in-house plumbing, aggressive groundwater may also act to corrode well casings,
pumps and discharge lines and fittings. These componeﬁts of the water distribu-
tion system would be in contact witﬁ groundwafer before it reached the collection

tap.

4.3.2.3 Water Quality Comparison With Regional Values. Regional average

values for certain metals and other parameters as presented by Taylor (1984)
for the Pottsville and Mauch Chunk Formations can be found in Table 2-2. With
the exception of certain metals in the six residential wells discussed above, the
concentrations of metals in the residential wells and on-site wells are very
similar to the values for the Mauch Chunk Formation listed in Table 2-2,
Exceptions to this for the on-site wells are aluminum, iron, manganese, potas—
sium, and zinc. These five metals are the same as those discussed in Section
4.3.2 above. As explained, the high levels are due to the suspended sediment
in the on~site wells. Resﬁlts for filtered samples are comparable with the
values in Table 2-2.

In addition to the general comparisons above, specific comparisons have
been made for copper, lead, and zinc. Average values of these three metals
were computed for the on—site wells, and for the residential wells sampled
during this program. The results are presented in Table 4~3. Note that for
on—site wells only the unfiltered results were used, and the detection limit
value as reported by the laboratory was used if the results reported were non-

detected. Also note that values reported as below the CRDL were used for the
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APPENDIX 7 |
GROUND WATER QUALITY DESCRIPTION
FORM 8R

From:

Commonwealth of Pennsylvania
Department of Environmental Resources
Bureau of Waste Management
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. ER-WM-367: 5/92

Date Prepared/Revised COMMONWEALTH OF PENNSYLVANIA LD. Nurnber
DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAU OF WASTE MANAGEMENT

| FORM 8R
. RESIDUAL WASTE LANDFILLS AND DISPOSAL IMPOUNDMENTS
BASELINE GROUND WATER ANALYSIS

This form must be fully and accurately completed. ARl required information must be typed or legibly printed in the spaces provided
herein. Replacement/substitution of or attachment to this form is prohibited. Improperly compieted forms may be rajected by the
Department, may be considered to be violations of the Department’s Rules and Regulations, and may result in assessment of fines and
penaities.

General Reference: Section 288.123,289.123 .

For residual waste landfills permitted after July 4, 1992, the one year of data required shall be abtained prior to
the disposal or storage of any waste at the facility. For residual waste landfilis or disposal impoundments
permitted before July 4, 1992, the year of data required shall be taken beginning with the first anniversary
date of the issuance of the permit after July 4, 1992.

Meonitoring wells must be designed and constructed in accordance with Department standards. Any additional
parameters required by the Department should be added in the blank spaces provided. Detection limits should
be indicated where appropriate. INDICATE THE LATITUDE AND LONGITUDE TO THE NEAREST ONE TENTH
OF A SECOND (DD° MM’ S5.5" ).

Facility Name:

Monitoring Point Number: Well Spring ___ Stream __ Other

____Upgradient _ Downgradient
.Location: County Municipality:

Sampling Point:  Latitude: ° ' . “  Longitude: ° ' “

Depth to Water Level: ft. Measuredfrom: _ LandSurface _ TOC

Casing Stick Up: ft. Elevation of \}Va'ter Level: ft./MSL

sampling Depth: ft. SamplingMethod: ___ Pumped ___ Bailed

Well Purged: ____Yes  No : _____ Grab

SampleFiltered: _ Yes _  No Weil Volume§ Purged:

Flow Rate: GPM Filter Pore Size: o microns

Sampie Date: {mm/dd/yy) Sample Collection Time:

Sample Collectors Name:

Sample Coltectors Affiliation:

Laboratory Performing Analysis:

Lab Sample Numbaer: Lab Analysis Date:

.Comments:
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Date Prepared/Revised ‘ - I.D. No.
Monitoring Point No.
Sample Date

(] FORM 8R

PARAMETERS

SEE Avpewbin 74 (et M.sz:')

-

1. Inorganics (Enter all data in mg/l except as noted)

PROPOSED

MANDATORY ANALYSIS

ABATEMENT METHOD

STORET NO. PARAMETER TRIGGERLEVEL|  VALUE NUMBER

B L ]
. [{00610) Ammonia-Nitrogen

. §(00440) Bicarbonate (as CaC03)

[(00918) . Total
Calcium -
{00915) Dissolved

e [(00320) Chemical Oxygen Demand

(00940) Chloride

£

¢« §(00951) Fluoride

00980)
( iron {pg/l) T‘,’tal
. (01046) Dissolved
(01123) Total
M
(01056) anganese (ugfl) Dissolved
¢ §(00620) Nitrate-Nitrogen
. Field
(00403) pH (standard units) Laboratory
[{00339)
Potassium _T_9t_a_ﬂ_____
‘ {00935) Dissolved
}
Sodium T?tal
{00930) Elssolved
(00095) Specific Conductance Field
(_pmhoslcm) Laboratory
. 1(00945) Sulfate
. [(00410) Total Alkalinity
(00515) Residue, Total Filtrable (Total
’ at 106°C P eid

> . 1(00680) Total Organic Carbon

. (82079)  Turbidity (NTU)
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Date Prepared/Revised

.D. No.

Monitoring Point No.

sample Date
FORM 8R
. SR v 7 2)47’/45459
2.  Metals (Enter all data in pg/l). ‘SéE 74?7) LI 4 C
PROPOSED
MANDATORY
ABATEMENT ANALYSIS
TRIGGER METHOD
PARAMETER STORET NO. . LEVEL VALUE NUMBER
. {00978) Total ‘
Arsenic
{01000) Dissolved
) (01009) Total
Barium
(01005) Dissolved
(01113) Total
Cadmium
(01025) Dissolved
. {(01118) Total
Chromium
(01030) Dissolved
{(01119) Total
Copper
(01040) Dissolved
(01114) - Total
Lead
(01049) Dissolved
. {00921) Total
Magnesium
(00925) Dissolved
(71901) Total
Mercury
(71890) Dissolved
) (00981)  Total
Selenium
(01145) Dissolved
) (01079)  Total
Silver
(01075) Dissolved
) {01094) Total
Zinc
{01090) Dissolved
Total
Dissolved
Page 3 of 4 QRS!SGZ!




Date Prepared/Ravised L.D. No.
Monitoring Point No.
Sample Date
. FORM 8R ,
3. Organics (Enter all data in pg/l) SEE /{ PPeDI N ¥A
PROPOSED (fmﬁ} ?}%E)
MANDATORY ~ '
ABATEMENT ,
TRIGGER ANALYSIS
STORET NO. PARAMETER LEVEL VALUE METHOD NUMBER
(78124) Benzene
(77651) 1,2-Dibromaethane
(34496) 1,1-Dichloroethane
(34501) 1,1-Dichloroethene
(34531) 1,2-Dichloroethane
{77093) Cis 1,2-Dichloroethene
(34546) Trans 1,2-Dichloroethene
{34371) Ethyl Benzene
(34423) Methylene chioride
(34475) Tetrachloroethene
. (78131) Toluene
(34506) 1,1,1,-Trichloroethane
(39180Q) Trichioroethene
(39175) Vinyl chioride
(81551) Xylene

AR3130272
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APPENDIX 7A

ON-SITE MONITORING WELL
SAMPLE RESULTS

RI Tables: 3-34, 3-35b, 3-35C, 3-36, 3-37, 3-38, 3-39, 3-40,
3-41, 342, 343
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Table 3-35b
List of Analytical Parameters:

C & D Recycling Site Remedial Investigation

On-Site Groundwater

Detection Detection

Inorganics Limits (pg/L) Semivolatile Organics Limits (pg/L)
Aluminum 200 Phenol 10
Antimony 60 bis{2-ChloroethyllEther 10
Arsenle 10 2=Chlorophenol 10
Barium 200 1,3-Dichlorobenzene 10
Beryllium 5 1,4=-Dichlorobenzene 10
Cadmiuom 5 Benzyl Alcohol 10
Caleium 5000 1,2-Dichlorobenzene 10
Chromium 10 - 2=Methylphenol 10
Cobalt 50 bis{2-Chloroisopropyl)Ether 10
Copper 256 -~ 4~Methylphenol I0
Iron 100 N-Nitroso-Di-n—Propylamine 10
Lead 3 Hexachloroethane 10
Magnesium 5000 Nitrobenzene 10
Manganese 16 Isophorone 10
Mercury 0.2 2-Nitrophenol 10
Nickel 40 2 .4-D1meth¥1phenol 10
Potassium 5000 Bengzoic Acid 50
Selenium 5 bis(Z—Chloroethox¥)Methane 10
Sllver 10 2,4-Dichloropheno 10
Sodium 5000 1,2,4-Trichlorobenzene 10
Thallium 10 Naphthalene 10
Vanadium 50 4-Chloroaniline 10
Zinc 20 Hexachlorobutadiene 10
4-Chloro~3-Methylphenol 10
Cyanide 10 2-Methfrlnaphthalene 10
Total Phenols 10 Hexach orocgclo entadiene 10
TDetection Benzo('%,h.i) erylene 10
Pesticide Organics Limits (pg/L) 2,4,6-Trichlorophenol 10
2,4,5-Trichlorophenol 50
alpha-BHC 0.08 2-Chloronaphthalene 10
beta-BHC 0.05 2-Nitroaniline 50
delta-BHC 0.05 Dimethyl Phthalate 10
amma-BHC {(Lindane) 0.05 Acenaphthylene 10
eptachior 0.056 2,6-Dinitrotoluene 10
Aldrin 0.05 3-Nitreaniline 80
Heptachlor epoxide 0.05 Acenaphthene 10
Endosulfan I 0.05 2,4-Dinitrophenol 50
Dieldrin 0.10 4-Nitrophenol 50
4,4'-DDE 0.10 Dibenzofuran 10
Endrin 0.10 2,4-Dinitrotoluene 10
Endosulfan II 0.10 Diethylphthalate 10
4,4'-DDD 0.10 4=Chlorophenyl-phenylether 10
Endosulfan sulfate 0.10 Flourene 10
4,4'-DDT 0.10 4-Nitroaniline 60
Methoxychlor 0.50 4,6~Dinitro-2-Methylphenol 60
Endrin ketone 0.10 N-Nitrosodiphenylamine (1) 10
alpha-Chlordane 0.50 4-Bromophenyl-phenylether 10
gamma—Chlordane 0.50 Hexachlorobenzene 10
Toxaphene 1.00 Pentachlorophenol 50
Aroclor-1016 0.50 Phenanthrene 10
Aroclor—-1221 0.50 Anthracene 10
Aroclor-1232 0.50 Di-n-Butylphthalate 10
Aroclor—1242 0.50 Fluoranthene 10
Aroclar—1248 0.50 Pyrene 10
Arocjor-1254 1.00 Butylbenzylphthalate 10
Aroclor-~1260 1.00 3,3'=Dichiorobenzidine 20
Benzo(a)Anthracene 10
Chrysene 10
bis(2-Ethylhexyl)Phthalate 10
Di-n-Octyl Phthalate 10
Benzo(b)Flucranthene 10
Benzo(k)Fluoranthene 10
Benzo{a)Pyrene 10
Indeno(1,2,3-cd)Pyrene 10
Dibenz(a,hiAnthracene 10

3-214

AR313025




Table 3-35b {(continued)

. List of Analytical Parameters: On-Site Groundwater
C & D Recycling Site Remedial! Investigation

Detection . - '
Volatile Organics Limits (pg/L)
Chloromethane 10
Bromomethane 10
Vinyl Chloride 10
Chloroethane 10
Methylene Chloride 5
Acetone 10
Carbon Disulfide 5

1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2~Butanone 1
1,1,1-Trichloroethane
Carbon Tetrachloride :
Vinyl Acetate 1
Bromodichloromethane
1,2-Dichlorapropane
cis-1,3-Dichloropropene
. Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Trans—-1,3-Dichloropropene
Bremoform
4-Methyl-2—-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes

—
oo oomoaunroooonmo O ohnoan
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Table 3-36

Summary of Groundwater Sampling and Field Parameter Information
for Existing Monitoring Wells
October 11-12, 1988
C & D Recycling Site Remedial Investiation

Groand- Tol. of Tater Tol. of futer Yethod Taaber of Specific

Tater Date Staading ia Well  Removed Prior to  of Bell Yolumes Temp. fopductirity
Tell § Blevatioa' Sampled  (qal.) supling {gel.]  Rvacmation Bracmated {*c} (aados/ca}) I
LN [F1 8}/ 10-12-8¢ 3111 1000 aub. pup .02 14 08¢ N |
-3 162040 16-11-81 100.5 s sub. purp 1M i 13 il
m-t Bun }0-11-!8 120.1 356 _ sab, pup 291 15 .0t LR
-5 L6161 10-12-38 1591 350 o osmb, gy L19 15 A0 1.6
-0t 157218 10-12-88 11,9 600 ssb. panp 130 u 42 10.2
K-t 164613 10-11-5¢ 361.9 {15 seh. pup 132 15 06 5.4

1. Test abore wean seq level

s Purged by evacuation to drypess it least omce
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Table 3-38

Summary of Groundwater Sampling and Field Parameter Information

C & D Recycling Site Remedial Investigation

for Existing Monitoring Wells

January 19-20, 1989

trand- Yol. of fater Yol. of Mter Iethod Juber of $pecific
Tater Dite Standiag in Mell  Removed Prier to of Tell Volumes Tenp. Conduetivity Suple
Tell §  Blevation' Sampled  [gal.) Sapling (qal.]  Braemation  Bwmaemgted (*C)  (nnkes/ca) l dppeirdace
| DU (11 K1) 1-30 kR )| 1040 nb. pup .02 5.1 10 £ cder
-3t L 1-1% 110 340 b, puap 3.7 8.3 .08 681 clear
| L S (4 99} 1-1% ¥y 50 sb.opuep 154 % B 71 §.40  slightly
elondy
no-5t 1§61 1-20 167 5§30 b, puap L1 1.0 A 7.88  slightly
) clondy
-5t 1611.7% 1-20 141 102.8 stb. pap 1.4 5.0 280 011 slightly
clondy
. -t 165145 10 2% TH s, pp 391 71 .08 5.67 clear
1. Peet zbare nean sea level
t Parged by evacuation to dryoess at least omce
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Table 3-39

Summary of Valid Analytical Results——On-Site Groundwater

January 19-20, 1989
C & D Recycling Site Remedial Investigation

Held
Uafiltered wi-1 -1 Xe-4 Xe-{) Ki-5 -6 n-4 Blank
Copper 10,424 - 12,584 10,484 15,712 5.0 $.41e 259
Lead 1.1 2.38 - - - 1,588 1,38 0,932 -
Kanganese §.{22 5.4t 1.9 16.3 1 52.4 0.8 -

Field
Filtared N¥-1 Ni-3 ni-{ - V-5 Ni-6 Ni-8 Mlank
Copper 12.58¢ - - - - - 11,548 1%
Lead - - - - - - - -
Nanganese - - 5.6t 7.04¢ 193 - 5. (2t -

t1Be]low Contract Required Detection Limits

- Mot detected.

The above three metals were the only analyses performed on these samples.
A1 results shown are in part per billies (ppb).
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. Table 3—40

Summary of Groundwater Sampling and Field Parameter Information
for Existing Monitoring Wells
April 3-5, 1989
C & D Recycling Site Remedial Investigation

¢ronnd- Yol. of Nater Tol. of Tater Yetiod Tuaber of Specific

Tater Date Standing s ¥e11  lMemowed Priog to  of Tell Volunes Teap. Conduetivity
fell §  Rlevation' Sampled  [qal.} Supling {gal.)  Bvacuatien  Rracuated (¢} (ambos/ex) I
-1 10314 {-5 320 1000 smh.pip 1Y) L e 6.1
B-3 1§56.9] i-3 1] i s, oy LM Ly N a4l
-1 I619.66 - 1 350 b, prp L1 ram i
-5t 165053 -5 1 300 11101 1) T8 § 4 A1 1813
-6t 16300 -5 n 450 . pup L2 R0 S X1 1,08
m-$1 1663.13 -1 36 3o ssh, puy 0.3 1.7 .o 5.

1. reet above neap sea level

t Purged By evacoition to dryness at least once
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. Table 3-42

Summary of Groundwater Sampling and Field Parameter Information
for Completed Monitoring Wells
June 20~22, 1989
C & D Recycling Site Remedial Investigation

¢rouad- Tol. of Tater Tol. of Tater Fuber of Specifie

Tater Date Stazding in o]l  demoved Prior to Vel Volumes Tenp, Conductirvity furhidity  Sanple
Tell | Blerationt Saapled  {qal.) Sapling (gal.)  Iracuated ¢} (mabosfer)  pF (MOl Ippearancs
m-1s  1851.71 -2 §.¢ 6.0t 1.3 115 03 .33 1153 cleady
m-10 1381.54 -1l 15.0 60.0 .16 11.3 A28 b.81 1.0 cle
m-3  6La -2 112 £1,¢ Ln 11.$ Ak .55 8.1 clear
=45 162020 -1 1.7 10,0 1.6 11.6 418 .14 §.1  cear
B-55 1655.08 §-2 11.5 1.6 3. i1.1 .16 .8 301 weryclar
IW-50  1655.08 6-21 W.1 .0 {43 11.3 A1 t.48 86,2  slightly clowdy
‘ﬂ* B b-21 133 AL .41 1.t .i11 L8 R0 silty
M-85 145650 §-20 L5 0.0 4.4 15,6 A1 i.40 95.0  slightly elondy
N-60 1855.23 §-20 18.7 €0.0 i 12.5 .im 1.85 1000 slightly clesdy
E R B (11 81 ] §-20 6 1.0¢ U 13.1 A2 6.09 6.3 cler
-4 1660.05 §-20 Lo 15.0 1.1 12.5 ] {3 1.6 0 silty
-8 18012 -1 13 15.0 1.8 11.1 A1 .1 64 very clear
- 1652 ¢ 5.5 3.0 1 11.0 il 5.4¢ 6.9 clear

§. Test above netn seq lers]
t Parged by evacuation to dryness at least once
*t Tater silty during purging. Let pump to allow to clear wp prior to sampliag.

t120e]1] {ried out prior to desired voluae zenoval. Muaped shortly prior te saapling to clear vater out of the hose.

‘: 411 gells rere dereloped 10d saapled asiag the Faferry inertial pusp syster.
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APPENDIX 7B
OFF-SITE RESIDENTIAL WELL SAMPLE
RESULTS

RI Tables: 3-46, 3-45, 3-47, 3-50 and 3-52

AR313039




Table 3—46

Summary of Valid Analytical Results
Residential Well Sampling

June 29-30, 1988

C & D Recycling Site Remedial Investigation

Site
Parameter Drasher Clarke Clarke-1A Sulima Rohrbach Samuelian
Metals:
Aluminum - - - 14,500 — -
Arsenic - - - 5.3%% - - ,
Barium 2.T*% 1.4*% - 60%* 13xx 1.8%=%
Calcium 11,700% 1,340** 1,340%% 3,630%% 10,500% 7,630%
Chromium B.4*% -— - 11 - -
Cobalt - - - 14%xx% - 4.3%%
Copper 28% 68x% 105% 120% 33x 33
Iron - 57 %k 101 16,100 18%x% 111
Lead 4.8%% 5.4%% 4.8%% 41 5.6 2.4%%
Magnesium 2,010%=* 202%% 449%% 1010%x 2,660%% 2,110%xx
Manganese - - - 490 1.4** 1.0%x%
Mercury - - - C .34 - -
Potassium - - -— - - 2,660%%
Silver - - - - -- 8.8x%x
Sodiun 4,150%% - - 5,570% 3,300%* 5,750
Thallium 2.0%xx% - - - - -
Vanadium - - - 6.7%% - 5.8%%
Zinc 29 27 22 297 10%=* 1.30x
Cyanide - 364 16 21 - 12
Organics:
Methylene Ixx 6 —e 3% — -
Chloride
Notes: * -~ Estimate Only

%% — Value below Contract Required Detection Limit
-- = compound not detected

All values are ppb.

Analytical parameters listed in Table 3-44 that are not shown above were

not detected in any sample.
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Table 3-45

Resident Well Sampling and Field Parameter Information
June 29-30, 1988
C & D Recycling Site Remedial Investiation

Specific Conductance

Tap Temperature Corrected to 25°C
Residence Location DH (*C) {mmhos/cm)
Drasher Basement 6.14 11.4 .102
before holding '
tank :
Samuelian Basement 6.30 12.0 111
before holding
tank
Clarke Back of 5.78 11.1 017
garage before
holiding tank
Rohrbach Basement 6.85 11.85 .091
before holding
tank
Sulima Basement 4.74 11.7 .108

before holding
tank
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Table 3-47

Residence Well Sampling and Field Parameter Information
April 3—4, 1989
C & D Recycling Site Remedial Investiation

Specific Cond

uctance

Tap Tempei-ature Corrected to 25°C
Residence Location pH {(*C) (mmhos/cm)
Drasher Basement 5.85 11.0 .099
before holding
tank
Samuelian Backyard 6.08 10.9 112
spigot '
Clarke Outside 5.60 10.5 .019
spigot under
porch
Rohrbach Basement 5.12 ~12.6 .062
before holding
tank
Sulima Basement 4.2 10.1 111

before holding
tank

3-244
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Table 3-50

. Residential Well Sampling and Field Parameter Information
June 19-20, 1989
C & D Recycling Site Remedial ;nvestlation

Specific Conductance
Tap Temperature Corrected to 25°C
Residence Location pH (*C) {(mmhos/cm)

Drasher Basement 5.698 11.2 .99
before holding
tank

Samuelian Backyard 6.05 1.8 111
spigot

Clarke Outside 5.60 10.9 019
spigot under
porch

Rohrbach Basement 5.05 11.1 .64
before holding
tank

. Sulima Basement 4.38 11.0 .108
before holding
tank

53313043
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APPENDIX 8
SOIL DESCRIPTION
FORM F

From:

Commonwealth of Pennsylvania
Department of Environmental Resources
Bureau of Waste Management




4

ER—WM—371: 4/92 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES
Date Prepared/Revisad " pyREAU OF WASTE MANAGEMENT LD. Numbaer
FORM F

SOILS INFORMATION — PHASE I

General References: 273.117, 277.117, 288.124, 289.124
If additional space is required attach the information on 8% x 11 inch sheets of paper. Identify each attached
sheet by reference to Form F and the appropriate section.

A. List each soil series on and contiguous to the site.

Soil Series y o )
S5 E AVb 8A

—t

2
3.
4

5.

B. A sufficient number of pits, excavations, and samples to allow an accurate characterization of the soils

within the proposed permit area and adjacent area down to bedrock, and soils to be used for cover

- and facility construction are required. Include a narrative interpreting the information relative to site

design. Attach the Form 2R map, which identify’s the soil borrow areas on and off site, and identify
. . all pits, excavations, and sampling locations by number or letter. S£ £ Hppeyhin S &

The soil descriptions must identify any perched water tables seasonal water tables, or regional water
tables that may be encountered.

1. Attach pit or excavation descriptions written in the following format:
Identify map reference number or letter.

Pit # Depth Color ~ Texture Structure ~ Consistence Mottling
Example:
Pit #1 0 12" dark sandy granular friable none
brown loam
127-24" yellowish silt subangular firm none
brown loam blacky
247-40" brown loam prismatic hard grayish
B brown
20" + bedrock
Pit #2 etc...

Ske %szs)‘xéc (gm,u(, Zws)

Page 1 of 3

ARZIZ3090 T




FORMF N  1D. Number

. 2. Attach the laboratory particle size analyses and, if required, cation exchange capacity and organic

carbon content, performed on samples from the backhoe pits or excavations, to determine accep-
tability of soils for cover material, clay cap, attenuating soil base, and liner system construction
material. A representative sampling plan 1o be used during facility constructlon should be included.
ldentify map and excavation site for each analysis.

3. ldentify the Unified Soil Classification System description of the soils to be used for the following
_purposes.

Subbase _D“ ,j,u émﬂ-;-‘ﬂ
Clay liner ___ ,
Leachate detection zone ' See Fs KepoRT
Protective cover §

Clay cap ' ' ] -
Final cover drainage layer
Other
Attach testing results to support the classifications.

4 . ldentify the United States Department of Agriculture Soil Classification System description of the
soils to be used for the following purposes. Include the percentage of fragments retained on the
2 mm No. 10 sieve and the particle size distribution for particles passing the 2mm, No. 10 sieve

(% sand, % silt, % clay) for each soil use. r
Daily cover D«fSlGU #,DEA/HZ:")

Intermediate cover

. Final cover

Attenuating soil base*

Other
*Natural attenuation is an option for Class Il and construction/demolition sites only. If natural attenuation
is proposed for a construction/demolition site explain in detail how the constituents of the waste have
no potential for surface or groundwater poliution.

5. Are the cover soils combustible? [J Yes XNQ If yes, explain.

6. Identify the diameter in inches of the largest rock fragments within each borrow area for soils to
be used for the following purposes.

Subbase DEsien Kewaed
Clay liner .

Leachate detection zone
Protective cover
Daily cover
Intermediate cover
Final cover : .
Final cover drainage layer
Clay cap
Attenuating soil base
Other

Page 2 of 3




1.D. Number

. 7. ldentify the volume (cubic yards) of soil required for each construction purpose.

Subbase . 5)86 F5 KEPM?

Clay liner

Leachate detection zone é'y ‘C?

Protective cover

Clay cap . R ( bgsjgu (ELAT&D -

Daily cover

intermediate cover

Final cover

Final cover drainge layer

Attenuating soil hase
Other
Attach plans and calculations to verify the volumes required.

8. Identify the volume {cubic yards) of acceptable soils available from each borrow area for each
construction purpose:

Subbase
o | | Ske Fs ferRrT
Clay liner ) gﬁrl (,?
/ .
Leachate detection zone S — <f2>£35}g¢) Ké2475é>

Protective cover

Clay cap

Daily cover

Intermediate cover

Final cover

Final cover drainage layer

Attenuating soil base

Other
Attach calculations, cross-sections, and plan drawings showing the Iocatlons of the cross-sections

to verify the volumes available.
Page 3 of 3 ﬂ93¥3953




APPENDIX 8A |
ENGINEERING PROPERTIES OF SOIL

From:
Soil Survey for Luzerne County
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SOIL SURVEY

84 .
TABLE T.—E'stimated $6il properties
Depth to— ( Percentage possing sieve— Classification
| Depth Coarse
from fraction N . ) —_
Soil series and map symbols { Seasonal surface | greater )
high | Bedrock | (typical than No. ¢ No. 10 No. 40 No. 200
\:ag.ier profile) | 3 inches | (4.7 mm) | (2.0 mm) | (0.42 mm) | (0.074 mm) Unified
abie
Fr Pt In Pet
Dekalb: DdB, BdD, DEF... >6 114-3%% 06 . 0-30 50-85 40-75 3565 15-565 8M, GM, ML
6-21 10-40 50-85 40-80 40-75 20-55 _ ML, 8M, GM
21-28 10-50 £5-85 35-75 2565 15-40 { SM, GM
4 T ol - S U PRSI FONO I U
Holly: Ho. e 0-14 >6 0-38 Q 95-100 95-100 85-100 45-90 SN(I),LSC, ML,
38-G0 0-10 70-100 65-100 55-100 30-85 | ML, SM
Kedron: KdB, KdC, KeB, 15-3 >5 -9 515 75-100 70-100 55-96 §55-90 ML, CL
KeC, KwB, KxB. 0-22 5-15 80-100 75-100 60-100 40-95 MIS‘bCL' SM,
22-60 5-16 65-95 50-95 40-95 30-9¢ ML, CL, SM,
SC, GM, GC
Klinesville.. ._...oeruimomiess ez >6 1-14 -0 5-15 45-75 l 40-75 20-50 12-40 GM, SM
Mapped only with Weikert 9-17 5-25 30-60 20-50 15-40 4-30 | 8M, GM, GP,
solls. Sp
| S [, . [N PR
*Lackawsnna: LlaB, LaC, >3 >6 0-17 0-20 60-80 50-75 35-70 20-60 | 8M, ML, GM
LaD, LcB, LcD, LEF,
For Bath part of LEF, 17-60 0-20 50-80 40-75 35-55 20-40 | GM, GC, 8M,
see Bath series. SC
Leck Kill: LkB, LkC, LkD... >6 314-5 0-10 0-5 60-85 60-80 20-80 20-70 | ML, GM, SM
10-27 0-20 45-90 45-83 25-80 20-70 GI&IMML’ SC,
27-48 | 0-25 30-70 20-55 15-45 15-45 | GM, GC, SC
48 — —
Linden: Ln.....ii i >3 >5 0-45 0-3 90-100 75-100 70-100 20-65 MI., SM
45-60 0-15 40-100 35-100 35-80 5-35 | GM, 8M, SP-
SM, GP-GM
Lordstown.......coovreoceacea e >6 114314 0-8 0-15 60-80 55-75 30-55 25-45 | SM, GM
Mapped only with Oquaga 8-30 10-10 45-85 40-80 20-50 15-30 | SM, GM, SC,
soils. ]
211 N U DU OSSN FSUUSUNUUE FSUUSUUPUSI ISR U
Mardin:MMSB, MaC, MaD, | 114-3 >6 0-19 5-15 60-90. 55-85 45-70 30-55 | ML, SM, GM
McB, MceD. )
{964 10-25 5590, 15-80 40-75 25-55 ML, GM, SM
Meckesville: MeB, MeC, >3 >5 0-8 0-15 80-100 70-00 65-85 55~70 ML
MeD, MfB, MfD. 8-35 0-20 75-100 6500 60-85 50-70 ML
35-60 020 +5-85 40-70 30-60 25-55 ML, 8SM, GM
Mine dump: Mg, Mh.
Too variable to estimate.
Requires onsite investi-
gation.
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LUZERNE COUNTY, PENNSYLVANIA 85

significant in engineering—Continued

. Classifica~ Corrosion potential
tion (cont.) Range in Optimum
USDA Range available ‘ moisture | Maximum | Shrink-swell e
texture in perme- water Reaction for com- ry potential
ability capacity paction density
AASHTO Steel Concrete
Infin
Inlhke of soil oH Pet Lbjfe*
A-1, A-2, A4 Cl{annery sandy 2.0-6.0 0.08-0.12 3.6-5.5 5 Low............| Low............] High.
ozm,
A-1, A-2, A4 C}iannery sandy 2.0-6.0 0.06-0.12 3.6-5.5 10-15 115-123 | Low....coeuen.| Lowoooeeeo.| High
oam,
A-1, A-2, A-4 | Very channery 2.0-6.0 0.¢5-0.10 3.6-5.5 9-13 115-125 | Low..............| Low............| High,
sandy loam. i
.................... e} Sandstone bedrock. '
A-4, A6 Silt loam, very fine 0.2-2.0 0.16-0.20 5.1-6.5 10-18 105-110 w..l Moderate.
sandy loam. I
A-2, A4 Silty elay loam, 0.2-2.0 0.08-0.16 5.6-7.3 8-15 110-125 .; Moderate.
silt loam.
A4 Channery silt loam..] 0.6-2.0 0.14-0.20 3.6-5.5 | . | Low.... ...} High.
A-4, A6 Channery silt loam, 0.2-2.0 0.08-0.14 3.6-5.5 12-16 105-120 | Low...cceeeaees | High.
silty elay loam.
A-2, A-4, A—6 | Channery silt loam..{ 0.06-0.2 0.06-0.10 3.6-5.5 10-16 105-125 | Low.............. High.
A-1, A-2, A4 | Channery silt loam..| 2.0-6.0 0.08-0.12 4.5-5.5 [ennece Low.. Tow. . .o High.
A-1, A2 Very channery silt 2.0-6.0 0.04-0.08 4.5-5.5 11-15 114-120 ; Low...ccocaeeen- Low............. High.
loam, channery
silt loam. I
wemmeerearnnenneemeed Ohale bedrock. ,
A-1, A-2, A-4 | Channery silt loam, 0.6-2.0 0.10-0.14 4.5-5.5 11-16 110122 | Low............| Low............] High.
channery loam. .
A-1, A-2, A-4 | Channery silt loam, | 0.06-0.2 0.06-0.14 4.5-6.0 10-14 114-124 | Low..............] Low............. High.
channery loam.
A-1, A-2, A-4{ Channery &ilt loam..| 0.6-6.0 0.14-0.20 4.5-7.0 Low.... Tow............! High,
A-1, A-2, Channery silty clay 2.0-6.0 0.12-0.16 4.5-6.5 11-16 112-120 | Low..ceceeoer.| Low. ... High.
A4, A6 loam. - )
A-1, A-2, A—4 | Very channery silt 2.0-6.0 0.04-0.08 4.5-6.0 11-16 110-122 | Low.... .........| Low..............| High.
loam.
rereeeeeaemeseeeameenneee} Shale bedrock,
A-2, A-4 Silt loam, very fine 2.0-6.0 0.14-0.18 3.6-6.0 12-16 110-120 | Low..............| Low...........| High.
sandy loam,
sandy loam.
A-1, A-2 Very gravelly sand..y 2.0-6.0 0.05-0.10 3.6-6.0 10-18 112-120 | Low...........} Low............; High.
A-2, A-4 Channery silt loam. | 0.6-2.0 0.06-0.10 4.5-6.5 IS Low.....cceef Low.oeeee | Highe
A-1, A2 Channery silt loam, 0.6-2.0 0.06-0.10 4.5-6.0 9-13 117-125 | Low....ce..ood Low...ooee. High.
very channery
silt loam.
Shale bedrock.
A-2, A-4 Channery silt loam, 0.6-2.0 0.10-0.14 4.5-6.0 10-15 110-125 ..| Moderate...... High.
channery loam. .
A-2, A4 Channery loam ........| 0.06-0.2 | 0.06-0.10 4.5-6.5 812 115-125 Moderate...... High.
A-4 Channery silt loam..; 0.6-2.0 0.14-0.18 3.6-5.0 ) Low.... High.
A-4 SiltIIoa.m, channery 0.6-2.0 0.12-0.16 3.6-5.0 12-15 105~1186 ..} Low....c......t High,
gilt loam.
A-2 A4 Channery silt loam..| 0.2-0.6 0.08-0.12 3.6-5.0 11-14 115-125 ... Low....ceeee.] Highe
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significant in engineering—Continued

LUZERNE COUNTY, PENNSYLVANIA

87

. Classifica- ] Corrosion potential
tion (cont.) Range in Optimum
USDA Range available . moisture | Maximum | Shrink-swell
texture in perme- water Reaction for com- dry potential
ability capacity pection density
AASHTO Steel Concrete
Infin .
Infhy of eai rH Pet Lb)fet
A4 Cliannery silt loam, 0.6-2.0 0.10-0.16 4.5-6.0 10-14 118-122 | Low High High.
cam.
A-2, A-4, A-6 | Channery silt loam, | 0.06-0.2 0.06-0.08 4.5-6.5 10-13 116-122 | Low. High High.
channery loam.
A-8 Muck, mucky peat.... 2.0-6.0 0.20-0.30 3.6-5.5 |.... . High High High.
A-2, A4 Channery silt loam.., 0.6-2.0 0.10-0.16 4.5-5.5 - LoW.iaannan Low.............| High.
A-1, A-2, A-4| Channery silt loam, 0.6-2.0 0.06-0.10 4.5-5.5 10-16 115-125 | Low.............| Low._....._..| High,
N channery loam,
very channery
loam.
............................ Shale bedrock.
A-1, A-2 Grlavelly sandy 2.0-6.0 0.10-0.16 3.6-5.5 Low. Low.. High.
oam,
A1, A2 Gravelly loam. ... 0.6-2.0 0.08-0.14 3.6-5.5 10-15 116-124 | Low..... | Low.............| High.
A-4 Silt loam.....cco e 0.6-6.0 0.12-0.16 3655 | Low. Low High.
A-1, A-2, A4 Silt'loam, loam. | 2.0-6.0 0.12-0.16 3.6-5.5 10-15 105-115 | Low. Low High.
A4 Loam . 0.6-2.0 0.14-0.18 4.5-6.0 15-21 100-112 | Low..... High _High.
A—4 Loam 0.06-0.2 0.06-0.10 5.1-6.5 15-21 100-112 | Low. High Moderate.
A-2, A4 Gravelly loam, very | 0.06-2.0 0.04-0.08 5.1-6.5 10-18 116-122 | Low.....cece.ee. High..._........; Moderate.
gravelly loamy
sand,
A4, A-6 Silbllo;lz.m, gravelly 0.2-0.6 0.14-0.18 3.6-5.5 Low. 4 High............ High.
silt loam, )
A—4, A6 Gravelly clay loam..| 0.08-0.2 0.10-0.14 3.6-5.5 11-14 114122 | Low. High High.
A-4 Cheannery silt loam..] 0.6-2.0 0.14-0.18 4.5-6.5 Low.........| High ... High.
A4 Chsannery loam.........] <0.06 0.08-0.12 5.6-6.5 12-16 110-118 | Low.............} High..........] Moderate,
A-4 A-6 Silt loam, silty 0.06-0.2 0.14-0.20 6.6-7.8 15-20 103-111 | Low...cooveerned| Highioovoeen. High,
clay loam.
A-1, A-2, A—4 | Channery siit loam..{ 2.0-6.0 0.08-0.14 4.5-5.5 - Low.. Low. High.
A-1, A-2 - Channerﬁaailt loam, 2.0-6.0 0.04-0.08 4,5-5.5 11-15 115~122 | Low.. Low High.
very channery
silt loam.
Shale bedrock.
A4 Channery silt Joam, 0.2-2.0 0.10-0.14 4.5-6.0 10-15 110-120 | Low............| Moderate....| High.
gravelly silt loam, .
A2, A4 Channery silt loam..| 0.06-0.2 0.06-0.10 4.5-6.0 5-15 115-130 | Low............| Moderate....| High.
\ . " = L P e lm . r mpemt e mege o -t _-35—-7-:-1m;.' nn R SO S I T T TR o Es v o ﬁ _R 3 ‘ 3 G 5 7




86 - e . _._  SOIL SURVEY

TABLE 7.—Estimated soil properties

. Depth to— - Percentage passing sieve-— Clagsification
Depth Coarse
from fraction N ]
Soil series and map symbols Sea.§onal surface | greater N
h Bedrock | (typical than No. 4 No. 10 No. 40 No. 200
‘::-t‘;fl‘ profile) | 3 inches | (47 mm) | (2.0 mm) | (0.42 mm) (0.074 mm) Unified
e
Ft Ft In Pot
Mine wash: Mm
Too variable to estimate.
Requires onsite investi- - ,
gation. -
M%rig. MaB, MoC, MsB, 14-114 >5 0-16 0-20 60-95 55-90 45-85 40-65 ML, SM, GM
sC.
16-60 | 0-20 60-95 50-90 40-85 35-70 | ML, GM, SM
Muck: Mu e Q >b 068 0 B - Pt
’08un.ga. OIB OIC olD, >6 14-314 09 0-15 40-75 35-7b 30-55 25-45 Gl\sdéSM, GC,
For Lordsmwzi part, see 9-35 | 515 35-75 20-75 20-60 15-5¢ | 8M, GM
Lordstown series.
35 J— .
POSOE)O: PoB, PaC, PpB, >6 >6 0-5 0-5 55-80 45-75 40-60 20-30 | GM, SM
pD.
5-65 0-15 55-80 35-75 35-50 20-35 GM, SM
Pape: Ps....ooommrarezepre >3 >6 0-10 0 80-100 75-100 55-85 40-65 ML, SM
10-62 0-5 50-100 50-100 40-100 2000 | ML, 8M, GM
. Rexford: RdA, RIB.. .o W-1¥ >6 0-18 i} 85-100 80100 70-90 45-70 ML, SM
18-37 0 85-100 80-100 70-100 45-95 | ML, SM
37-60 | 020 60-90 = 55-80 |  40-70 25-55 | ML, SM, GM
Shelmadine: ShA, SkB......... 01 >h 0-20 0-5 80-100 70-95 6090 5080 ML, CL
20-60 0-10 0-S0 6090 . 5580 15-85 | ML, CL, GM
Ge, sM, 86
Strip mine: Sm. ‘ ;
Too variable to estimate, !
Requires onsite investi-
gation.
Urban land: Ub, Uf.
Too variable to estimate.
Requires onsite investi-
gation,
Volusia: VoB, VoG, VrB, 114 >6 0-20 . 5-15 70-95 65-90 60-85 45-70 ML, GM, SM
virC. 20-60 5-25 65-90 55-80 5075 40-65 MEI\EL SM
Wayland: Wa oo 0 >6 0-60 0 95-100 90-100 90-100 Tl ML, CL
*Weikert: WeB, WeC, WeD.. >6 -1 08 0-10 40-70 35-65 25-65 20-55 | GM, ML, SM
For Klinesville part, see 817 0-20 25-55 20-50 10-35 5-30 GM GP, 'SM
Klinesville series.
17
W&lllsboro W V\E»;IB, WIC, WID,| 1}4-3 >6 0-22 0-15 70-95 8590 60-85 40-70 ML, SM, GM
'mB, WmD.
' : 22-72 0-20 55-00 45-90 35-80 25-60 | ML, GM, SM

ﬂ_ﬁ3m’!ﬁ3ngg,




APPENDIX 9
SURFACE WATER INFORMATION

RI Sections 2.3
RI Figures 2-2, 2-3
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2.3 Surface Water Hydrology and Quality

Surface waters in the vieinity of the Site include ponds, swamps, streams,
and water filled surface mines. Sandy Run, located one mile south of the Site,
flows east and is a major northwest tributary of the Lehigh River. Sandy Run
is fed by south flowing Mill Hoppér Creek whose headﬁaters are in the southern
portion of the Site. Pond Creek, also a tributary to Sandy Run, flows east and
is located approximately one-half mile north of the Site.

The topography of the area indicates that the Site is located within the
Pond Creek and Mill Hopper Creek drainage basins. A surface water divide
which trends northeast/southwest causes surface water in the extreme
northwestern part of the Site to drain toward Pond Creek while surface water
from the rest of the Site drains toward Mill Hopper Creek. The locations of
these streams and the drainage divide in relation to the Site are shown in
Figure 2-2. The conceptualized surface water migration pathways at the Site
are shown In Figure 2-8, An intermittent stream ls ‘presem; in the southern
portion of the Site. This stream bed is fed by surface runoff from the majority
of the Site, including the shale pit. Seasonal springs and seeps from a bank
just south of the old farmhouse ruins and an old artesian well just east of the
shale pit also feed this stream. The stream flows inte 2 man-made pond just
south of the Site at an elevation of approximately 1608 feet (MSL). There is an
earthen embankment at the southern edge of this pond which regulates surface
water outflow into Mill Hopper Creek. Outflow from the pond may cease in dry ‘
periods during the year.

Surface water from Mill Hopper Creek was analyzed In September and
October of 1984 by PADER (see Section A3 of Appendix A). The laboratory
analytical results indicated thaf the metals copper and lead were not present in
detectable concentrations. Note that these data could not be validated because
of a2 lack of Quality Assurance/Quality Control,_information. Additionally, the pH
of the water in Mill Hopper Creek was 6.1 and 6.2, which is slightly below the
normal range of 6.5 to 8.6. The low pH may be due to the effects of acid rain
or the pH of the-solls in the drainage basin. The Soll Survey of Luzerne County,
PA indicates that these solls are slightly to very strongly sacidic (pH 4.5 to 6.5).

2e AR3 13060




\,__/ POND CREEK .
. DRAINAGE BASIN S

e0) e SANDY RUN
~~— \D_EAINAGE BASIN

>
- ——
BASE MAP: U.S.G.S. 7.5' GUAD., WHITE HAVEN, PA (1947) ,
CONTOUR INTERVAL: 20 FT. N FIGURE 2-2
- DRAINAGE BASINS IN THE
- a® N VICINITY OF THE SITE
DRAINAGE DIVIDE
1000 0 1000 2000 C&D RECYCLING SITE
E%‘fﬁ'%- Tk REMEDIAL INVESTIGATION
FRED C. HART ASSOCIATES, INC.

26 AR313061




*ONI ‘S3IVID0SSY LHVH " a3yd Iy vy i e | NI A A
NOILYSLLSIANI TVIQ3Wa { 1 f , |
311S BNITOAD3Y G50 : T ."w
] i, \ ..de . ...... . ..QA- - ...._. .
dVIN JOVNIVHA m D
HALYM 3Iv4HNS h : ..
€-¢ IHNYId
;

186} *1Z NHJY

ONIddVI Nb3LSYE[ o Y ; | L

AJAUNS HAVHDOLOHd[ | 7 % k| Y R O
VI3V 3OHNOS g : 1 . s Lt :

.

Y
"

3 R

H I e

EY R T ER I

rrasenes,

14 04 SIVAHILNI . P R o
UNOLNGD . S
......a-_....:...l.... ........:....... X

"

ANMHIVd MOT2
HILVM JOVIHNS

~———y

| ..,

—e I Ao L) sSOBRR g
IAIAIQ IDVYNIVHQ A 4
Halvm 30vaHRS (. e — )
e — e T -:. nn.
..5.... s .....
. N
ey, { 1334006 00Z o001 ©

aN3oan %

K 3
A
oy §
b o
m o~ W
oot

FTE N




As mentioned in Section 2.1, several coal mines are located near the Site.
This activity has resulted in the production of acld mine water which has
affected Pond Creek and Sandy Run. Oxidation of pyrite and marcasite, common
minerals in coal, forms sulfuric acid in surface runoff waters which lowers the
PH of the receiving surface water body. Acidic surface runoff water also
increases the amount of dissolved solids and a number of metals, including iron,
manganese and aluminum {(McCarren, 1969; Taylor, 1984). For example, water
samples obtained from Sandy Run and Pond Creek on July 12, 1960 had pH values
of 3.4 and 4.8, respectively (McCarren, 1969). Total dissolved solids and metal
concentrations in Lehigh River surface water samp[esl are consistently higher at
locations downstream of mine. drainage influent when compared to upstream
surface water locations (McCarren, 1969).

In Pond Creek, 8 pH reading of 5.4 was measured by HART in February 1989
at the brldge just downstream from the abandoned strip mine northwest of the
Site. A light iron precipitate, indicative of acid mine drainage, was observed
covering the rocks in the streambed. pH readings ln‘ the surface mine ponds
which feed Pond Creek ranged from 4.3 to 4.9 when measured by HART in

Neovember 1988 and February 1989.

2.4 Geology

Rock formations exposed in the region range from Devonian shales of the
Hamilton Group (oldest) to the Pennsylvanian Llewellyn Formation (youngest).
These sedimentary rocks range from hgrd. coarse—grained conglomerates to soft,
fine-grained shales. Pennsylvanian Formations (Pottsville and Llewellyn)
contain coal—bearing units. A description of the composite stratigraphic

sections for Luzerne County (Newport, 1877) is displayed as Table 2-1.
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APPENDIX 9A
SURFACE WATER SAMPLE L.OCATIONS AND
ANALYTICAL RESULTS

RI Figures 3-3

RI Tables 3-4 and 3-5a

Technical Memorandum #2 Table 1 and 2
Results Report | .
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TABLE 3-4

Surface Water Sampling and Field Parameter Information
C & D Recycling Site
Remedial Investigation

Specific |

Sampling Temperature Conductivity Split Sample
Sample # Location pH (°C) (mmhos/cm)* with VERSAR
sSw-1 inflow 7.52 21.2 .080

of pond
SW-2 center 8.44 16.3 052

of pond
SW-3 outflow 8.10 24.0 .051 X

of pond
SW-4 300 ftt. 5.88 14.2 042

downstream

of pond

* Corrected to 25° C.

NOTES:

— Sample numbers include both filtered and unfiltered samples N

1

Field parameters obtained for unfiltered samples

Sample SW-§, filtered and unfiltered, was a replicate of location SW-3
and was also split with VERSAR.

Obtained one field blank, filtered and unfiltered, ahd split. with VERSAR.

- ‘ 3-27
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TABLE 3-5a

List of Analytical Psrameters: Surface Water Samples
C & D Recycling Site
Remedial Investigation

. Detection Detection
Inorganics Limits (ng/L) Semivolatile Organics Limits (pg/L)
Antimony 60 Phenol
Arsenic 10 bis{2—-Chlarcethyl)Ether
Beryllium 6 2-Chlorophenol
Cadmium 5 1,3-Dichlorobenzene
Chromium 10 1,4-DichlorobenzenE
Copger 25 Benzyl Alcohol
Lea 8 1,2=-Dichlorobenzene
Mercury 0.2 2—Metlar‘llphenol .
Nickel 40 bis(2—~Chloroisopropyl}Sther
Selenium 5 4—Methylphenol
Silver 10 N-Nitroso-Di—n~Propylamine
Thallium 10 Hexachloroethane
Zine 20 Nitrobenzene

, Isophorone
Cyanide 10 2=Nitrophenol
Total Phenols 10 2.4-Dimethylphenol
Benzoic Acid
bis(2—~Chloroethoxy)}Methane
Detection 2.4-Dichlorophenol
Pesticide Organics Limits (pg/L) 1,2,4-Trichlorobenzene
Naphthalene
4~Chloroaniline
alpha-BHC Hexachlorobutadiene
beta-BHC 4-Chloro-3-Methylphenol
deita—-BHC 2-Methylnaphthalene
amma—-BHC (Lindane) . Hexach orocgclo entadiene
eptachlor . Benzo(’ﬁ.h,i) erylene
Aldrin . 2,4,6—Trichloropheno}

2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline

Endosulfan I

’ . Heptachlor epoxide
Dieldrin

4,4'-DDE Dimethyl Phthalate
Endrin Acenaphthylene
Endosulfan II 2,5-Dinitrotoluene
4,4'-DDD 3=Nitroaniline
Endosulfan sulfate Acenaphthene
4,4'-DDT 2.4-Dinitrophenol
Methoxychlor 4~Njitrophenol

Endrin ketone
alpha-Chlordane
amma—Chlordane
oxaphene
Aroclor-1016
Aroclor-1221
Aroclor—-1232
Aroclor—1242
Aroclor—1248
Aroclor—-1264
Aroclor—1260

Dibenzoluran
2,4-Dinitrotoluene

Dieth lphthalate
4~Chlorophenyi—-phenylether
Flourene

4~Nitroaniline
4,6—-Dinitro—-2-Methylphenol
N-Nitrosodiphenylamine (1)
4-Bromophenyl-phenylether .
Hexachlerobenzene
Pentachlorophenol
Phenanthrene

Semivolatile Organics
Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene .
Butylbenzylphthalate
3,3'=Dichlorobenzidine
Benzo(a)Anthracene

Chx?'sene
bis(2-Ethylhexyl)Phthalate
Di-n-Q0ctyl Phthalate
Benzo{b} [uoranthene

.

HEO0000~0000000000000000000
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Table 1
Additional Sampling and Anaiytical Parameters
C&D Recycling Site
November 1991

!l Soil/Sediment Interval Analyte Duplicate
Sample
Designation Oto 1 Ito 6 Oto 6 Sb Cu Pb | Ag Zn
inch inch inch
B,1100 X X X X X X
D,1100 X X |x x |x X F
F,1100 11X X - X X X X X X
H,300 X X - - - X - -
H,300 X - - - - X - - X
H,600 X X - - - X |- -
X,1100 X X - - - X - -
DA-21-5" - - X - - X . -
DA-21-W5' X - - - - X - -
DA-21-W5 - - X X X X X X
HH-01' X - X - - X |- -
HH-02'! X - X - - X - -
G.;L!SOOI X - X - - X - -
D;1300' X - X - - X |- -
RB-01 - - - X X X X X
Surface Water Location Analyte Duplicate
Sediment Sample
Designation South 1000 Ft 2500 Fit Hard |PAHs [Sb |Cu |Pb {1 Ag |Zn
Pond Down Down ness
i Stream Stream
SW-01 - - X X X X X X X X
Sw-02 - X - X X X X X X X
SW-03 ) - - - X X X X X X X X X
Sw-04 X - - X X X X X X X
Cs-012 - - X - - X X X X X
Notes:
1) Splits of USEPA sample locations
2) Sediment sample taken at location SW-01

AR313069
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TABLE 2

SUMMARY OF VALID ANALYTICAL RESULTS

SURFACE WATER AND SEDIMENT

C&D RECYCLING SITE

NOVEMBER 1991

Parameter SW-01 Sw-02 SW-03" Sw-04 RB-01 cs-01?
911118C-01 211118C-02 911118C-03 911118C-04 911118C-10 911118C-01
Antimony (UG/L) | < 34.0 < 34,0 <34.0 < 34.0 < 34.0 < 3.0R
Copper (UG/L) | < 6.0 < 6.0 < 6.0 57.47 < 6.0 60.1J
Lead (UG/L) 1.6Q < 1.0 < 1.0 60.0 < 1.0 165.01
{
Silver~ (UG/L) | < 3.0 < 3.0 < 3.0 < 3.0 <3.0 0.50Q
Zinc (UG/L) 18.5Q 12.1Q 12.3Q 43.11 11.9Q 65.91
Hardness (mg/L) 12 16 11 18 NA NA
Notes: 7 )
= Less than implies the sample was below detection.
NA = Not Analyzed
) = -Duplicate of Sample SW-01
Q = - Qualitative Ounly
J = Qualitative and Semi-Qualitative
1) = Rinsate Blank
2) = -C8 = Creek sediment at location of SW-01 approximately 2500 feet downstream of pond.




APPENDIX 10
ALTERNATIVE WATER SUPFLY INFORMATION
FORM 11R B '

From: :
Commonwealth of Pennsylvania
Department of Environmental Resources
Bureau of Waste Management
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ER-WM-369: 5/92 COMMONWEALTH OF PENNSYLVANIA

Date Prenared/Revised BUREAU OF WASTE MANAGEMENT 1.0. Number

DEPARTMENT OF ENVIRONMENTAL RESOURCES

FORM 11R

ALTERNATIVE WATER SUPPLY - PHASE 1

General References: Sections 288.126, 289.126, 291.207

Facility Name:

County: Municipality:

Instructions:  This form must be completed in its entirety by all applicants for residual waste landfills and
residual waste disposal impoundments. _

A narrative should address the following and must be provided on attached 84 by 11inch sheets. A water
supply includes existing, currently designated, or currently pianned sources of water or facilities or systems for
the supply of water for human consumption or agricuttural, commercial, industrial, or other legitimate use
within one-quarter mile of the perimeter of the permitted disposal area.

1.

®

Identify all public or private water suppiies within one-quarter mile of the perimeter of the permitted
disposal area.

Are there any current pollution, degradation, or diminution problems associated with the proposed
facility?
O Yes ] No If yes, explain.

Provide a detailed hydrogeologic description of the position of the proposed permit area within the
relevant groundwater flow systems (those which are sources for any water supply).

Describe the proposed facility’s potential effect on any public or private water supply.

What will be the maximum impact on public¢/private water supplies should all the protective safeguards fail
in the event of a breach of the liner/collection system?

How do the hydrogeologic characteristics of the proposed permit area and adjacent area assure that any
groundwater contamination will be detected before it can degrade a public or private water supply?

Determine the feasibility of permanently replacing or restoring affected water supplies to like quantity
and quality of the existing supply.

Describe the means of replacing or restoring affected water supplies.

»@E NALLATIVE /;u "'fgpo,er section 3. )0 1

Page 1 of 1
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APPENDIX 10A
LEACHING POTENTIAL EVALUATION

FS Section 2.0
FS Tables 2-1 and 2-2
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2.0 REMEDIAL ACTION OBJECTIVES

USEPA RI/FS guidance stipulates development of remedial action
objectives in order to determine the extent of cleanup which is
necessary at a site. Remedial action objectives consist of medium-
specific or operable unit specific goals to protect human health
and environment. In accordance with SARA (1986) the remedial
actions that are considered to meet these objectives must at least
attain applicable or relevant and appropriate requirements (ARARs).
By definition, ARARs are promulgated or legally enforceable federal
and state requirements. In instances where there are no promulgated
'or 1legally enforceable. requirements, remediation goals for
protection of human health and the environment can be developed.
The remediation goal would generally reflect the chemical of
potential concern, exposure route(s) and receptor(s) and acceptable

concentration or range concentration for each exposure route.

Any remedial action objective which reflects a promulgated or
legally enforceable chemical concentration may be defined as a
chemical-specific ARAR. Additional ARARs may be based on the site
location or pertain to a technology considered for remediation.
These BARARs are referred to as location specific and action
specific, respectively. The purpose of ARARs is to provide
protection to human health and the environment and comply with
related federal and state laws or guidelines. If a proposal
remedial technology or remedial alternative does not comply with
identified ARARs, it can be summarily dismissed from consideration
unless justification is provided to permit the ARAR to be waived.

The State of Pennsylvania has completed an advisory document
which presents standards and requirements for cleanup related
activities at waste sites in the Commonwealth of Pennsylvania. The
advisory document 1is entitled, Applicable or Relevant and

2-1
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Appropriate Requirements (ARARs) for Cleanup Response and Remedial
Actions in Pennsvlvania ( Final, April 19921). The standards and
requirements included in the Pennsylvania ARAR document are’
considered as chemical, action and/or location-specific ARARs in
this FS.

In the case of prcotection of human health, remedial action
objectives usually reflect a concentration and exposure route since
protectiveness may be achieved by reducing exposure (eg. capping,
or limiting access) as well as by reducing concentrations.
Remedial action objectives which are established for protection of
environmental receptors are usually intended to preserve or restore
a resource. As such, environmental remedial action objectives are . _
‘set for a medium of interest and target-concentration level.

A final category of requirements, known as "to be considered"
(TBCs), may be also used in evaluating ways to achieve a remedial
action ocbjective. TBCs may include nonpromulgated criteria,
advisories, guidance, and proposed standards issued by federal or .
state governments. However, TBCs are not potential ARARs because
they are neither promulgated nor enforceable. Therefore,
identification and compliance with TBCs is not mandatory in the
same way that it is for ARARs.

PADER maintains that groundwater must be remediated to
"background" quality pursuant to 25 Pa Code Section 264.90 through
264.100, in particular by 25 Pa Code Section 264.90(i), (j) and
264.100 (a) (9). Although the statutory basis referenced for the
requirement to remediate to "background" gquality has not been
officially proposed by PADER or accepted by USEPA Region III, this
potential ARAR has been considered at other Pennsylvania sites. As
previously stated, the results of the RI and evaluations in the RA
do not support establishing remedial action objectives for
groundwater at the Site. The multiple sampling, both on-site and
off-site, indicate that the Site has not impacted groundwater. The

22
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groundwater quality in the aréa is influenced by regional features
which are responsible . for fluctuations in water guality.
Furthermore, the chemicals of potential concern in groundwater were
not attributed to leaching from the Site soils. Any calculated
potential risks associated with these chemicals of potential
concern in groundwater were influenced by the specified USEPA
procedures for conducting RA which assigned concentration levels
for selected chemicals when a non-detect value was reported. These
facts, combined with the characterization in the RI, support the
conclusion that groundwater has not been impacted by the Site.
Therefore, there is no basis for selecting remedial action
objectives or assigning,chemical specific ARARs or remedial goals
for groundwater at the Site.

The potential ARAR, which PADER maintains for groundwater
remediation to "background" quality, could alsoc apply to residual
concentrations of chemicals of concern in soil and sediment after
remediation. However, the likelihood that post remedial conditions
would result in chemicals of concern leaching from soil or sediment
te groundwater in the future is remote. This is supported by the
fact that existing data indicates existing conditions have not
impacted groundwater. A period of appfoximately 25 years has
passed during which time either copper and lead recovery operations
took place or the Site has existed in its current state. Given that
this pericd of time has not resulted in an adverse impact to
groundwater in excess of federal or state ARARs, there is no basis
to conclude that such an impact could occur in the future as a
result of precipitation leaching organic compounds and/or inorganic

constituents from soil.

The types of organic compounds and inorganic constituents
identified in soils at the Site exhibit a potent affinity to adsorb
onto so0il and sediment particles. This was evident from the
comparison of analytical results of filtered and unfiltered surface

and groundwater "samples. In the case of organic compounds,
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adsorption onto soil/sediment particles can be defined as the
concentration of a chemical adsorbed onto soil to its concentration
in solution. The solution being the liquid which leaches from the
soil _as a result of the infiltration of precipitation. This

expression is typically referred to as the adsorption coefficient
(Xq) -

Further evidence that the organic compounds identified in
soils at the Site exhibit properties which promote binding onto
soil particles was presented in Table 4-1 of the RI report. This
table provided K; values (referred. to as K,) for most of the
organic compounds found in on-site soils. For comparison purposes,
the Ky for trichloroethylene, a volatile organic compound which
‘exhibits a greater potential to leach to groundwater, was included
on the table aithough it was not found at the Site. It was apparent
from the information provided on this table that the possibility of
organic compounds present in soils at the Site to leach to
groundwater was remote. The K; values for the detected organic
compounds were two to three orders of magnitude greater than the

comparison K; value for trichloroethylene.

In addition to the TCL/TAL and TCLP analysis conducted on the
ash and discussed jin section 1.2.5.1, four soil samples from select
locations were also subject to the same testing. These samples were
obtained from areas which contained elevated levels of Site related
constituents although not all analytical fractions were represented
in all the samples. Nevertheless, there were no volatile, semi-
volatile, herbicide or pesticide organic compounds detected in the
leachate from these samples. As a further evaluation of the
potential for organic compounds in soils to leach to groundwater,
an estimated concentration of organic compounds resulting from
leaching was predicted using a USEPA derived equation. An estimated
leachate concentration can be predicted based on the concentration

of organic compounds identified in Site soils and the solubility of
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each organic compound in water.

The USEPA equation to predict the concentration of organic
compounds in leachate is contained in 50 CFR 48956 (Wednesday,
November 27, 1985). Since the upper level 95 percent confidence
interval concentrations of organic compounds in on-site soils were
less than 1 ppm (see Tables 2-12 and 2-13 of the RA),' the

applicable predictive equation is:
c, =BO * ¢* * g
where; C, is the predicted leachate concentration;

BO is a constant equal to 2.14 x 10~ for material

(soil) exhibiting concentrations less than 1 ppm;

C* is the concentration of the organic compound

present in the material (soil) in ppm;

s’ is the organic compounds solubility in water
at ambient temperature (18 to 25 degrees celsius)
* and 7 are equal to one when the organic compound

concentration in the material (soil) is less than 1 ppmn.

Based on application of the above equation and using the upper
level 95 percent confidence level conceifitration for the organic
compounds identified as chemicals of potentiél-cohcern in on-site
soils, the predicted leachate concentration (C,} for each chemical
is presented in Table 2-1. These results indicate that if no action
were taken, the estimated organic compound concentration predicted
by the equation is, in most instances, less than one part per
trillion (ppt). The exceptions are chloroform, a common laboratory
contaminant, and benzoic acid, which yielded predicted leachate
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Takle 2-1

C & D Recycling Site

Summary of Predicted Leacheate Concentrations for Organic Compounds in Soils

Organics Upper 95% . Solubi.lityz oW’
Confidence,Level {ppm) {ppm)
(ppm
Acenaphthene 0.160 3.47 1.2x10°
Acenaphthylene 0.213 3.93 1.8x107
| -
Anthracene 0.242 1.29x10° 6.7x10°
Benzo(a)anthracene 0.366 1.4x10% 1.1x107
Benzo(a)pyrene 0.302 4.0x10" 2.6x10"
Benzo(b)fluoranthene 0.610 1.2x10% 1.6x10%
Benzo(g,h, i)perylene 0.216 2.6x10" 1.2x10”°
Benza (k) fluoranthene 0.616 5.5x10™ 7.3x10°
Benzoic acid 0.909 2.9x10° 5.6x107
Bis(2-ethylhexyl}) 0.783 4.0x10" 6.7x10°
phthalate
Butyl benzylphthalate 0.052 (4} {(4)
‘.hloroform 0.009 9.3x10° 1.8x10%
Chrysene 0.410 6.0x10° 5.3x10"
Dibenzo(a,h)anthracene 0.184 5.0x10" 2.0x10"
Dibenzofuran 0.083 1.0x10" 1.8x10°
Di-n-butyl phthalate 0.068 (4) (4)
Di-n-octyl phthalate 0.358 3.0x10° 2.3x10°
Flucranthene 0.445 2.65x10" 2.5x%x10°
Fluorene 0.206 1.69x10° 7.5x10°
Indeno(1,2,3-cd)pyrene 0.227 6.2x107 3.0x10”
2-methylnaphthalene 0.225 2.46x10° 1x10™
Naphthalene 0.062 3.0x10' 4.0x10°
PCB 1248 0.075 5.4x%10% 8.7x10*
PCB 1260 0.274 8.0x10% 4.7x107
4,4'-DDT 0.135 3.4x10° 9.8x10"
4,4'-DDE 0.025 1.2x10" 6.4x10°
Phenanthrene 0.341 1.29x10° 9.4x10%
rene 0.459 1.3x10” 1.3x107
] sama
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Table 2-1 (continued)
Summary of Predicted Leacheate Concentrations
for Organic Compounds in Soils
C & D Recycling Site

Notes:
1: Concentrations reported on Tables 2-12 and 2-13 of RA.

2: Solubilities at 25°C as indicated in groundwater Chemicals
Desk Reference by J.H. Mongomery and L.M. Welkom, Lewis
Publishers, 1990.

3: Predicted leachate concentration from USEPA Equation in 50
CFR 48956 Wednesday, November 27, 1985.

J
4: Phthalic Acid and associated esters are essentially
insoluable in water (Merck Index, Eleventh Edition, 1989).
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concentrations of 1.8 ppb and 56 ppb, respectively. Neither of

these chemicals are Site related.

Current groundwater data indicates that organic compounds have
not leached from soils. This is expected given the relatively high
K; values exhibited by these chemicals in addit:ion to the results
of the TCLP test. The USEPA predictive leachate eguation further
indicates that in the unlikely event these organic compounds were
to leach in the future, the resultant leachate concentration for
the majority of organic compounds would be significantly below
detection even before the leachate was able to disperse into
groundwater.

Chemical speciation, adsorption, and fixation reactions exert
primary control over inorganic chemicals, particularly metals, in
soils (Dragun, 1988). Most metals in environmental media exists in
one or more molecular or ionic forms or species. These species can
have different wvalences and, combined with various soil
characteristics such as acidity and alkalinity, ion and anion
exchange, cation exchange capacity, and adsorption, cause metals to
exhibit different mobilities.

Three soil samples were collected from areas within the Site
which exhibited elevated levels of inorganic constituents and
subjected to TCLP analysis. The results of the TCLP analysis along
with the corresponding total metals concentration is provided in
Table 2-2. The total concentrations reported for most metals were
within or close to the background range. The exceptions were the
concentrations of selenium and silver in sample D-500 and the
concentration of lead in all samples. The TCLP metal concentrations
for all the samples were below the established regulatory level
with the exception of lead. While two samples (C-800 and D=-500)
exhibited TCLP concentrations in excess of the regulatory limits,
these samples contained up to 18 percent lead. The TCLP
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r
Table 2-2 7
Summary of Valid TCLP Results for Metals
C & D Recycling Site
f INORGANICS C-800 D-500 F-600
f Total TCLP Total TCLP Total TCLP
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Arsenic 3.8J 0.0085Q 10.5 ND 2.3J ND
Barium NT 0.8753 55.4 0.536J NT 1.587
Cadmium 1.2 ND 2.0 0.0113 ND ND
Chromium 14.0 ND 19.2 ND 5.4J ND
Lead 7,970.00 69J 188,000J 1,030 393J 0.0586 |
Mercury 0.12 ND 0.13 WD 0.12 ND
Selenium ND ND ND D ND ND
Silver 0.89Q ND 9.10 HD ND 0.0083Q
Notes:
= Laboratory data flag implying the compounds or elements are present and the
concentrations are relative to the concentrations of cother compounds or elements
flagged with a J.
Q = Laboratory data flag implying the compound or element is present but precise
concentration cannot be measured (qualitative value).
NT = Not Tested
ND = Not Detected




concentration of sample F-600 was two orders of magnitude below the
regulatory level of 5 ppm while the total lead concentration in

this sample was 393 ppm.

Lead undergoes extensive fixation reactions in soil, thereby
inhibiting the leaching of lead to groundwater. Typically, the lead
concentration in groundwafer remains in the low ppb range as a
consequence of lead in soil. Fixation reactions occur when soil
transforms or fixes the chemical in an unavailable or unleachable
form (Dragun, 1988). The solubility of lead in soil, when the Ph of
the soil solution is 8 or greater, is dominated by lead oxides [PbO
(yellow and red)] in cases where at least 107 moles of Pb" are
present. Lead is also capable of forming numerous phosphate
minerals in soil. Since the average phosphate concentration in
soils is 600 ppm, phosphate typically acts as a major control of
lead in solution. The lead phosphate mineral (chloropyromorphite)
is the most insoluble complex capable of controlling Pb*? solubility
throughout the Ph range of most soils. Where lead phosphate mineral
is present, a soil Ph of 3 would be necessary to generate leachate
containing lead in solution in excess of 50 ppb even before the
leachate soclution disperses in groundwater (Dragun, 1983).

In summary, the fixation reactions should dominate lead in
soil to such a great extent that an extremely low Ph value would be
required to cause leaching to cccur at concentrations in excess of
the current primary drinking water standard. Lead has not been
detected in groundwater samples at concentrations which would
suggest any leaching from Site soils has occurred. Furthermore,
based on an average Site soil pH of 5.64 (ranging from 4.1 to 7.6),
the literature indicates that the potential for lead to leach from

soils in the future is negligible.

The existing information indicates that groundwater has not

been adversely impacted from organic compounds or inorganic
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constituents in soils at the Site. Furthermore, leachate testing,

. predictive leachate concentration calculations and the literature
indicate that groundwater is unlikely to be impacted in the future,
especially when soil remediation is planned (see section 2.2.2).
Therefore, there is no further discussion pertaining to groundwater
included in this FS.

2.1 Media of Interest.

As stated above, there are 6 media of interest for which
remedial action objectives will be developed. These nmedia are:
1) Ash
2) 80il :
3) Pond Sediments
4) Storm Water Sewer System Sediments
5) Site Building
6) Casing/Wire Piles

. These media are located in areas, both on-site and off-site,
which have been impacted by Site activities. Samples of ash, soil
and sediments collected during the RI confirmed elevated levels of
Site related constituents in these media. Although sediments in
the storm water sewer, Site buildings and remaining cable/wire
piles were not specifically sampled during the course of the RI, it
is logical to conclude that these media have been impacted to some
degree by the Site related constituents. As appropriate, remedial
action objectives and general response actions will be considered
for these 6 media of interest.

2.1.1 Ash. The ash piles which remain on-site present a
potential continuing source of chemicals of potential concern to
other environmental media, particularly soil and sediment. The ash
piles have covers which are periodically maintained to ensure the
ash is not exposed to the elements. A permanent remediation of the

. ash, which eliminates the need for ash pile maintenance, would be
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